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c^mi wr «iwt?r w l*w% ©i*<i>Rl^i> csrat« 

<#«3< fanct ^t<r ■sitwi $tF©?r f 5 ^ <?tmj c^M 
w *wi <ra*m ^nHw, « *ifi«w ’tfrtjfaj 

CSlfaff© W 'Q Cult’ll *fl*lfw <F£?T C^sM^B ^T*0fw W5[ fiCTO fw I 

differ ^Oio *TO 'Q vStf*r*lJM> ^??T C^f *lRwlf^© f*1^l«KW<l «!IWH4 

2f^l x © '5rt*ul»i<p •''©wn j i < p c i *f|^|*©<p I 1^ R*)il Pi^Idm 'Q 

C5FM 'Q WMfa«> ^ 'Q >^f%3J 

w>'®*il, *^h u>'©*il, Wtt2Mwl*f, gj^tvs-o&'O'il <£R? 

*R-^' e f-C 5 tt'5 'Q *Ttft-t^5 J 1 < ^l?l £|f^ ^TSTSpJfflC^fa Wf5l© <P3l?l ct>"H>l <p$il 

Wl 

w©^ ^ ^)«j»Mt«j» c<rc*t 

«t«t£W©# ^IWf *M«lliM '5Itt% 2f*fPTSl# C*M -#Rt CPf*tW ffi?W©l^ 

2|^©j?i c^rr^ e tr *oo& ^«t sf^sj^ f*wffa ^© R*ii^<.«u wt 

Rt^HI spm 1&3R I Rt^HI MMM* *oio ^TH <Sfi?F ^©j?r « 

C^tv5 RhI^C« 1J ftwt ^ I 

w©m ^ c«f^ f^ra ot ^*cm ^ ^ *tm«ff%53M 

'flTCWllfc'elM l 2k<fl*H*llai, fpfwit-'f^EPT, CfldlfoRfosW, ^yiiR'KH, #tf^55R, 
»«.*llfi'wh ^R3I *N% 'Q W#53 £ff© S«JC^ I ^ff© 4 

^iNw <ar*$ *til , 4R'0s|«i ^f|^j^j j '©<pf5 £f fc |^«i <pnl ^«ic^ i R*dI^ 

« swmr cto milium ^rs^s fifeir ^frmr *foHR«iwii 

*ihHlc<p ^Jt*&t 1 ©i^Ji*«qh5^i<p <p|4g>M<! 'sitWI <«*q^|Q<p ^5 ^T 

^ ^sf^, 's 

* *ll^ J '64to < 1%n#T, W5R « *I^5T TO I 

<MIW« CTO w ^IWt 2T%5 <)HHDR> I *||irj*64fl» W, 

^it gftnf^ 2 T«rr « gf^mm w ©ii-oQ^iw csr*n « m 
Pt««H Wl^i ^f| I 


CbflWVJH 

writi Pi^i^vi « «K ^twiwr 
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sm'srajm 

C#0 

(Physical Quantities and Their Measurements) 


"q'Oj"© f^jweleq TlWI? jF® 

toft *BWT MftlOril CBW Wllfr, 

^"C' fri> «dr, tolt*w ^ft*r to wlrtfr, ’tcwit *uMtni»R *w, tolt*w 

tor ®ft ijtoNi wain wronr ft? wift orc^toft^lft c*ifi> 

fcqwlto fftC® I tolwn ft^ftr ’qyHwn ftftf ^Hwl C*lfi> 

to tow ^*r ft*, ftftwr ftjiftsnSto *fll*H-WNi wir ft*, ®iwr war 

sifto sitolto ^tucfi ^|5ui <pnl ft*r i c 5 ^ attorn tftw aftft 

•to toftt to toftw <*ito to ftfce^ri ^ «wtw *fth4tolw« ^ 

5*»iR^*lt"fn <si^fiS ^Jlfttftlft^ ^ftl OTflftT I 


Wr-s, ^rffiwH, wt-sott «ifr 
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^rat am <sfi> ^ ^mtfw Mfifera JifniPiv* 
2fc5% *tff& $cks I ■UHM&fiiGe «tWlt ajU«lM *lf%*t 

^ i er-u ^)'»lw ‘STC^ft^t ’tC® Sties, (?T^ft <*]«|c<i %*1H spot's ^ ^ 

9 #sE®t? ^j # «raw? 'W’l# <*mi« <p<i<.'© ^ <?tti^' Q ^ ^wicr «iIc*iImI ^?rr ^ i 



4 ^rofer c *iot 


• *W*flfaMW<l *lfil*RT « ^itWH nm T&R5 *ffiR i 

• *ini , 4R'wh *tnkr Sc«Hj Mir ^sc® *tt^ i 

• tf5^® <Hf*t [*IH 4?? ii|<p^»|^] 'G *HI»<|fa«0|t*1S *fT 1%% ^jMjt ^ac® *ft?R I 

• *lI5sl*f 'Q 2|Kll'8t%'»l «uHjf ^30© I 

• c^tf^r ^tf^t 'o I 

• *it^nw?r 'qi*«efilNs<p otic's *tra? i 

• ' s Tt<srt R»ih ^t'® i 

• 4TO? ^©ERf ^?TC© -WI fa*s|fl4 

< lQ'»NI, £|%> 'Q f^ <iml* ’iH'4R«a|C1'Sl *rl3*tT <£R° '©'§«> £t^M <mc® 
*IRR I 

• *J«l 9 il1'a "^I^H <PW Col'S ^RhI 9 ! ^flC© *il<l^ I 

• ^it^st, R'5 8 i'®i ?nt? c#*i»t ^ur < mc® *tt^ i 

• ■ y l?I®T Wl# ?3^t?T differ ^* 5 <l CW* 1**1 'Q '®llsi'®*< ^sc® ®II<N I 

• ^fs#vr w 4*5*11*1% 1m ,«*, wm « Mr 


otic's I 


















































C#s ?tf*t TO? 




1.1 HnHRwh (Physics) 

*liHfoa8h R'ssIc.ms toi>I *fMt to? 'M t < jc v ® *TO ^cw?, £||&l*i's>i ■*|Hf i M^t?K '©(•u 

fa«3|*pj[(.«il MT^fM 'oic«i<p TO^ *tn|-4^'33lW3 *TMT G'sulf'sR<ul M <mo© 

M <PwR(.«1«11 *hl , 4R'esht<q> TOft(.<P CWT SH&ll's*! TOT, fW (.JTolw M TOT 
>MU>t*T ctTTtos (fundamental) TOT i TO «M 1%f% TO «H hll^UlU?, M\WA4 
t%f% TO Tfffro^, ^TTM #MTO?r 'QM Ws TO TOJ fTO T#5ET 

TOi 

TOt?T c ITO « TO© *frf% R'fclw^l CT TOT Mt< TO ■*1% TO? 4 ^TO TOT CT 
TOsotMT (interaction) '®Ic<p CTOCfa C5^t <K3 MjT '55^ *M^«3h | cTO^T Pn>^ '©iyih 
TOff© CTO^ 4*TfFT TO© ^^TOTTOTO^It^TO *jTOH MT<f ^TCT, Mltf *IT fTO 9 lf^® 

to^, ^sNK cro m to Vi<wR c^rf&^T, fi^r, croi¥ ^r % <#*© ^© 

TO i TOm ■*!% TO© TO1TO Mfi^a ^ <£l*M -*1% 

TOT^ TO«T f%?^T ■*i%q TOT! 

1.2 ^tHR'ealct^ (Scope of Physics) 

wfftro <TO?8 Iwfro gnffa^r tot to? >moi>«i otTM* tot, m m foMw* 

TOJM TOT CTOt ^t WlWNM TOtt^ TO *fc® ^ M 
MNfa'salCMS *tf?M ( ©ic*i<P ^51 M TO, ’tTOfa'wIc.TO Ml TOM TOT 
TOT?T *t VS ^m, (TT^M TOTTO foriP-H ^TOT TOM ((TO ^TTO 

fofo^llR'telW TOM TOT TO CTOTO TO 4ttH>fl> *TCTO O^QTIT TO^) I TOM 

WM CM!?T TOTO ^5 TOTO ~$m ^T^tTOTO TO? ^ 'S&fcT C^TO 

TOTO TOTO TOifi^stTO i TOtTO #TO13|T W'Q ^©TTO%TT (TO ’jj TO 

TOTO *6|f»«lH-TOTO filf^fl© CTOl^ WlR'telWtl TOTO i ^ ^ TO, 'TO- 
f4telW<1 TOM TOT TO? TO«^5STO to l^ltwTO ^T ^T TOT TO 
CMT: Astronomy 'Q ’lil^'aah Rc®i Astrophysics ^©t^ 2f%nT 'TOlTT <P^h 

TOJ TO? M^sTO TOM TO TO Biophysics, MTO TOfiT TO 

TO<!%TO TOfiT TOT faro Chemical Physics, ^-TO TOM TOT* TOJ 
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*M'4R'wh fcsR'^5?!^ Geophysics BR'VilR'aalc'i *M'4R«*h ^I^J?T 

*tE® Scit^ Medical Physics ^jlR i <pksr$. *lf?R<r »|R“lh «k*i<p i 

*fa-*llteRr ®HJ *inl4Rwhw ^SRCf 'St’t <MG^> <nft I cfl’iMl 

aNft+JM «»|R*»K ’■hrfl'toM, W ^ I^T, 

« C5!w R®Sft <*R* ^IB^S I 

*ihNR»H: •wR'teh <*rs ^ wi? w <?r 

•M’fa’wh ’ft® Sties?, <.*i’it®il ®iHR<p 'Q *II<hMR<p ^►tl^R'esh, RSR>?i ^InMRsah, 

^15*1 «i<His ^rNfR^t 5 ? <£R? ^fifSc^f R*!®?^ i 

ssimr ^rfl, *w<fiwt=T fast R«iw<i -“tM^ sjto w <jfa%s« 

2i^% »tB5 I <fft ^ $<HC<1> TOf 4S* ^Jff 

^R, ®lHfr ^*lC»Tt SWfCTt '0«? < PU Rsf (3? ^ ftt®ra #S*T »Rf, 

®|Ro' 9'9 faft W 'Strife I '0|<pRt t 1 ^TSlGille^k 8i^|% *t£® ^C5T «5R%5pp|5t 

^ mwriest ®ii>iicm ct^i ^tc®^ -siw am sj^% stefc 

R^ vStM <5^1%® ®tG»lt £t^% OTWSf ^Itc^ fa» C^fWSJ ! ?|faM 8|^%Q '5|tE^ I G«»Hlb 

'em ^ c^Nfc *im*r st^ c3T&r fa* wfiitw Riotcm w ^c® 

^1 

•hl^wh »$S* fa*T ’tt® 'atiR, ^ '*1® <is.«i *tt® Stic?, I *^fNR®t%lt 'sltis t>1<MlC - l<l 
h^u*i?i fftc^t stSW c^lt*il ^<p£i ^3f Rt?i g 3 ii>I sJNJt <p*iiu g&*u| <f>wc^*i i *i«iWl- 

ftffat ^ s&y hr s*k?tt *iR<i®»i ^t ws, ^aitsra swtetf 

< lR'sjM^t ^tiit^i «t5ft^ •fai'sai ^®tt »n?lRt-^ ^s*r «i1«p|^ 

^ ^ ^»ti-1Wl CJiillt? *|4»fm 

tuS| <jIcd?,*i, ct*t t^lw! iii < pR'i ai'®j*« '3i' v t R»^^3j Ren ^rMi'o^lSt'® R>*( R>*i 

J i , @^ <ilw i 





s}^(% , o!t«n! R 1 ^! 'R.t'S Hlw R 5 *^ «ah < p^Ic«hI *?I|5iM ^t's “®tfc?r *Tf, 

®ilR^lw< ®ilwlw J «i v lw ^ i 
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(.'ol'o <jtf*r 


<t 



1.3 (Development of Physics) 

TO 5 ^ WaT ^ fttelM* TOftW I «lft ®TO® <£& %W TOT, *|® *t® W5W 

rtw ®PR*& %Bt% 4Wt TOWC^W ^IPt 5 ^ »rfwTO ^ *rol? TO ITOt W®WtW 

^tW^TO C sJ ifc^C^ i WW WlWC®'SCW sUbl-wlOT Wire '®lhH-2fWf i T <£)VS ^Sf %f Wt, Tw®stCWW 
TOW®I1W *Ml*M TO* TOC® WCW^ CW*t C’tC® TO, TO %«t W$ £1*3® WRIC® 
WC®t 4WS CW$ W^WH ^R*lTN3 % I 2ftt%® < 1 a 1C v » J lK(. J 1<l Slwleri 

H®r 11ws®t%TW W# TO TO Wl TOW SIMM'S WTO i TO<TCW3 TOW ®ICTO 

TO TOtW 4W? 1w®t%t sfff®W TO &MIIM W*W TOWW *ft TO^ 5 fi«R 
ferori 

•hMReskni TOsI «pw<p1i» TO'TO'W^ TOC® ■ ( 1#i 

1.3.1 ^artl^rf (®W*, TOTOf, fft ^ 'gp#R^rTOWTOiK) 

wTOcW Wll’^R'sah W®TC® 'aiNwl CW R«Hlli>w CWtWT$ StlffaTO^T P# ^ ^C?lR «1 C50lt®tw>wt, 
®itcrofw®K »lR>Rul tos ’TOw ®^ TOT wiffifro wcw i fsf® fwss# cwTOw 

(BC 586-624) TO ®HTO®tCW TO CWC® TO, T01®^ TO TO 

TO ’ft *K to c*flwif*fo wslUfw^tro wjtwjt TO to® ®p%ptw ®c^f|c®R i 
C#PT ^fTOtW TOTOt% TO^MH TO CTOflfclMW C&lW *HG©H i <?$ 

tocww *tf«t®fww «1rot%ww «■ TOcMiwm (527 bc) toR» to% to 1 wtfaf® to® 
toTO tow to ®tw OTlfro TOf^ri TOfro «*oilfriSR (460 bc) to TOt 
CWW CW TOtflW ®riw®tw TOW> ®ltc^, WtW TO CWTO TO%T i£|^W (i£lt TOfi> ®lT*jfwW> 
*TOfTOt*T WJWWtW W>CW TO?) I ®CW ^'as|Pi<p £t%wtw TO WtW^tfi* StWtTO C«MWl ^CTO %T 
WT WC®T CWft TOW wnc^ TOttTOJ % WT 1 TOWtW TOTO W® TOflTO TO 1w^t% 

TO^feww -si#, *nfi, wro « tot Iwcw wwf%^ Mw wTO w®wmf^ ^srcw® cwfr 

TOTOJ%Ti ®ntTOwTO (310 BC) TOT cteptc®w TOT ftaifcWH 


































































































^ft^Rnr ctR sfsjM *mRwh, rR« c*$ ^flpnt 
*tc® ^iRnr c*1tsi Rj^RssH «|R® ^$t? >iw1bb f*Rfaj t8ciR*i *14*1 t*m aRsisn < 2 # 
RsiRt ^srtRRRcro (287 bc) rto (Raj 1 . 01 ) 1 wr rc®!* R^raR 

RvESH 4$ttM «^l <? it% ^l$Ml*l 3jjRRlM> C^#^v» R>GT Tj^ <3|C^ *faj?J 

*lRC?J RR ^P*f util's! I RR> '3||»I<.«1* '0||w-q>'SSJ1 R«a|?| Rph 

^l(.'©lPvlPi'>i (276 BC), RR ^RltU *ilW'©lw ^JjRRR ^jl*il*J t<m ^»wRc«i*i I 



Raj 1 . 01 : ^iR^Rfe*) aR? *jRt c*lRrtRs?R 


iiRffli sfm w? ~%m w wr-Rmcpw ^r eim ^ *«iR«i 1 ^ ^ fRt 

»i'»j'sl fsf^ a^ 'aaH&blc«P -qTT&c^j C3C*lf§«T 1 'ata'®^c4 «||<I'®« (476), 3RRf’ ! ® 
\S1^ ?tR^ « ceulfoR'Ul* '0|C*i4‘ ^Sf 4>CU«fl1 '^RIC^ *lfc>J<Pl$ RRTfa 

RruR'q «i«^rw C a n^5&) ^ *aiRn I ’spjRrc «1 R®Rr aro R®t%j?j c*®? 
C*tfflR®?R?r (783) ^RJ 'siHIM'olW tBor* (Raj 1.01) 1 (?NT ^IH WlR? ^ 

csIct* «iMc«ri4l 'srrsrfR are^ 1 ^Rr ^$?iRr (965) (& «ilwHkR«lMU 

RpRtf RwHI ^Ji ^IRT -SJI^R (896) Sfffej ^f^lR Raj 30 RC® aR# 

ai^piRsplRtf^it Ric^iRrh' 1 'sro ^lufara' ^Rj ■ j rI^ r*R Rww wfw, R^ f®R Rprt 
tSgsitc^r *iR®Rr, os0lR#t aR* M4R4 1 fRt *lR®Rw « RssRRt'e WlR®Rr Ret 
^ aR?Rr ^5f 1 ®tffR 'sm C*Rf RNR RoH R^t ^1?T (1031), RR £W Ror 

Rls? aR* »h*i <p*HI J i R<pR4R*l R*rR Sc*H ^wRt«i«i 1 



































































c^o ?rf*f Hl*i»iH 
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1.3.2 

cqnsn ^ ^fwt ^voi-^cv© ’fm<R'a3iw?i mre <*ra*ft ft’siw? ftsfRR -^, 

*ms r f^sr ^Rit%r <rrpir ^ti 1543 c^Mif^sm (ftar 1 . 02 ) «*R*ft r^rt 
*j<m»I«<i> <*R>ft RR (^RR 8W*I^ «RT ftlE*lRc.«Ti RT »*lft 

*ifoj4»l«m RMt ^ *4Rsft ^RRR 'sflan) i C^MlR^M*! ^ft c«il^»i>^ 

'0|I'B|(.«1 *tc® %r, ^blPlPl'Q (1564-1642) C»lftc<P ^Rt? ^TRRT ftRI ^flwi I l^ft «tlftf^ 
OT9Ht*f *R 4*W1 C 5 ^ spjft fifSTt^t ^RR *fRR *j&*il 4»t*l*l1 *1jlPlPl'sw > (B*fl 

1.02) '®K.*i4* "*1*1*1 ^^1*1 <p ft®tRR *s(*i^ > 4®il ^?T 1 ®w c*il*iet*1c'a*i £R$f ^'STfl<[ 

R*1*IRt l^ft 'Btaft C^WRRT *lC5ftRR C*R #^RT ^RI <»ltJlC^) ^ I 1687 

ft®# (ftaf 1.02) f^ft <£R? TJ^RR W ^3T 2RSH ^RR, Rift 

^ *lftftRR ftft feft TO RR 1 'SIlWHftaH ^ *RJ ^ICSR ^TR*f ^ 
ft®# ft^^T fa«to*l ^TfRl *lftffo*T ^ tfRsft «WM<$ °l!>l 'S|lR*frl*l TOftd«M I 



ftar 1 . 02 : C^f*ilpK>K 5 MfaPl '<3 t£R? ftSlR 


«i^h"l "I'sl^rft ^TlRt ®Ww '»*#*i ‘iR 5 *i*i(.'1*1 Wf R(.*iw Ro*ii>»il RRt RO'sl 1 1798 J il(. sr i 
N > l«*t> ol^wlva RHM, ^St 9 f iflR 1 *RRI*T "*1% "ifew 'sl v Hfe(.'8 ^tm <p*il «||*| 1 

'SIR'S «IW<P ft«8#<i *tC^«|R 'Q’fa ftft R>£^ »fv5 c«p«ll'o»l 1850 ^TtRT 'Sffi *tftft®tRR 



ftjTC « «*1RTC3 TO R3t*fa *1W*l c lt ^ ^ I 1778 ^TlRT "StogR 

(,'0'e*lS»l*l RRRT ^J ^3f 'o|lft^»l*l “PM11 1800 ^ItRT C®#! l*|ij|ft><q> Rjfttft '0||R^>l*i RRR 
*t*T ftjjre ftRI RR *RRR 5 1(.<l*HI I 1820 ' 3 ltRT Rf*IRftif^ SRt^ftRT^W 

i'sR <p*ll <il*| l 1831 '*llc.°l <Pjl*lldV!» 3Rs C^lft '®|*i ft-H^l's SlftRlft '=llft^?l<l R S RI*T I 





































































V 




^5Rf (RRR C5tW CTO *lGH's*'i R*R t^S, fcsfR RSRT RR l 1864 Rl^T Rfl^SCRR (1 m 

1.03) ^sr fom ■suri'scrr a i 51 ^ t i fRCR *rf?R^R%r « cStw wajc^ 4 R^ ^jcsr 
RlCRflRCR (4PT CRMR OT RflCRT «ihc5] (flRsfijlRjrc ^s?|«t i iRijR 'G 'gw RTlRRT 

rr, ispm ^ ijffr r^r 1®r i «nfl» RRtRT*fcRt*ft %f, rjrr 

1801 ricr ^r? Mltal* Rtwr TOiftr ^t rcrr sIrR r*cr crcmUfr i 

1.3.3 «M^R»IW* ^prt 

%RtR?f *T 5 t% m <RC^ R^Rl CRRffs RRCRR £t#n© MrRIr^ iRCR ^RR* 
RJWJt RRT *jlc<^Rf l 1803 Rt^T «9|«v*| MlRRfffW ^ Ptww, 1897 Rl^T RRRR CR^ MRRl fc iR 
t'»'©n 'oilR^ta <PWC^*i, 1911 Rt^T RIRRCSPH!* (ft><$ 1.03) CR^lCRC^R, MrrI'JR C<PCti 3 



fi>3J 1.03: RJI^QCRR, RlRRPPl^ 4R? CRfR fR 


AfeGtoilcR *lW6w RtsftcRt RlCRh ^ CRRT cMr Ir^HrIw te ^pc 
Rcya«ifi> t^lWklM RnMJtRRtRRRf, <pI*H col^o 'q^l5l ^RIR^MR 
^CR^JaR'®R tR^tRR R*CR iRBfSRtCRR CS'SR Me® RtCRI r* 5 ^ <ihsc<q ^5t <HWl RU> RtI 
1900 RtCR RjRf C^RT^R 'a||R*p|* <pcs»i, <£|^ ^ RJRRR R>CR MRRoto© MRRt^ 
1*Rl'»^h'»l RJtRjt ^Rt R®R I R^l’to c«pliii*5N R?MflRR \sc'q* Rf$R Mlfafo* 

RJtRlf %R SfWRR RffaJRRtR R^[ (fe 1.04) ^RRTwfR^ Mtf© CR '=mh CRC*I%RR, ^5R 

3 ftf% s R| 9 r ^r^zJ% crUrr* rric^ crrr rr <rsrt rr i 1900 <Rc^ 1930 ricrr ^ 

R*IRfi>W RICRR* R® R® RvM|^) fa®r M>IR|hB| 1| £lf®f$® R^CRR I 

Cb|4/<H*I ®RC*tR RtRR %RCR ^IR RtCR iRRR R 5 * 9 Rt RRR CRSRt RCR% 4R* 
1887 RtCR JII^WRRH « CRRtR ^R RtfwR RRR C5$\ RSR (R*IR <R £|^s*lFF 
^IR RtR iRSf RtCRR CRM I^R 1%Rt *l%% RR RtRJCR RRR! 1905 RtCR 


































































(frai i.o 4 ) ft# *sr RwIBftlG <£i$ <uNJt *lt>ewr *im i ft*# 

^r (Sic^ W5c?r 5W£fw ^ar E=mc 2 <tt ^ <3NteT oftM 

^ 'SXK/P Hfet'O ^Rt I 



ftar 1 . 04 : 'fllMlU’ *R? *tWKH*r <RR 


c4Hil4»l»i ft# tsr QwfiJI# Itott* 1931 ^tier sift <Wc# 

(Anti Particle) '®lP'©'9 CTR*lt C*# *|«m 'oilR^'o $,c?J TjRT i 

1895 ^BR l 1896 ^T flftR <R *fiRt$T 

CSfR* <.\»@rfo»« ftft^ef | 1899 TflPT f#tt3 *3 C# ^# (f53T 1.03) wlw«iN ^T#^1?r 

^r <*r* ftsstf^t ^Kus *ne«R ^nr, <r?|M c®cs c®^rftR 

1 . 3.4 *ftNR'»h 

aR? 'ail^ftp ®i|R*pI«r ‘phc 6 ! '*lft*tftt airenFiwu* fr# ^RT "53T 

i£R 5 'Q|t*i^» Rf*t •lf«G'a tsjc^ii.eiwu <q>wi *^*i •Fpr^ e tt 'oi|R^\s ^cvs sitR* i '©|f^<p Standard 
Model'3R#^^HI»Jc»ilw ^RiP'© ®rMI'®^R><.\© ^PR^lJ 

7^7^-^eff'S|PT-^6\5(wf <q»(.<l^»Itf CSRft^^Rt (i£R^ velum 8tft ftC5T 5 R 5 »r^ c fl? 


^hWlRwH, w-^o'sr & iPr 
















































*liNltoh 


Jo 


’l&R RJNJf i Standard Model <K3 <4^ '^ e tt’tCRm wT RjMjt ^mt ^4 

RR R£R '5C33' ^SRI H?|R wl'st'l RtCR R1R ? 5e tm «lF'©'5 ^3t 'SR I 2013 RftR 

*|3)«H*1IM Ml«HC4 *R1$ RRlfi> ftfi^ft to> ft\ftftS tolCR *RT 'SR i 

1924 RtER 'SlRR <.iR«itoi«i *n’]c,«il RRJ C«t^ ^fCR RCR RtC^, 

C<in> 2|R*fR <PM CR *jlw *jlw "SP^I m '0|'®lc'S 

R^'sitl® ^ 'SftRRtR H«T l tol^kl CR«IR 2ftR C5tR Rto«l RSR RfcR *to RJt?’ RftR 
2fR® Rc^RcR ^^*411® t'st^ 'S'QRtR *tR CTfi> fiWRl'S ftJfS $||c<p I '3|Iv© R’Eit^ fa'8a|*ltal 
(TttoCSR, «fl$ StRtRR ftfttftfc, «W RfcR Rt 4R? faWlO®R R 5 #^ 4R# RRjff (ft(ft 

^Prcrrkri wfetor <mtorcsR, ficuss sm ^ *uHito 
rr 4 rjnjt ftftu® *iibr, Rtf% Rjwr ftftus ssr ft^m Rjtfm « 4Rtto 

RtR'tt CRER fR£® R?T I RtR R&R PlW R'ssl^hl RCRR®tt <PM <ll(.c^*l I 

<p12>*i *MC j 4r Rwh (Solid State) Piw RCRR'It RRREmiD *tRt$(R 'Sr? CRR, CR^^Rt RJRSlR 
R>CR <i\s»(h ^c«i<p^R<p^ Rfl5 vScics?, <mfi> W»ih ->i'sj'®ls I'sfe^ i 

1.4 $W*tJ (Objectives of Physics) 

csm t 4ft ft\m osn?r <m. (ft *mNtoR ~sm. towR <?$ *m csff 4fti rsrr 
ftmft Wft ft*$a Rtoto ^ ftift \ (ft c^Rt m?ft TOt 

*mNtoiw<i ^®r wmt, *mNtoiw4 m^ft RtodlE ftiftft ft®, ^ 

cr??f tom wu ftftfc ftm *w^R*iwn te*u i (ftfttft ^ftm ^rj 

^Rt *W<R«8|WH ^IIW 1%5# <Rffo <1#: 

1.4.1 8|ff^ wu 

£|l&1 r l<plc«1 ft 5 ? cnc*t 5«pwl C®?|\5 whw ^RJ l^pcslc^ W^*lJ '*1^ f^C?I 
(7T«fr PtwM I «R??R ^ *3^ ftffift ft\ft (TTQTrf 

cflW^ (Magnetism) i '4 <p$'»I(. 4 fiilft 5 ? fsj^f 'oil^ 5 ?H^R ^t*fs? f^C?I ^Rt ‘5J 5 T (Rtf 

4ft tf ^*U *1% to ^to«t W i ^ tom *TC3R ^ Wf ^lt 
\trt+mt ^ ^ (Electricity) i ^I'ol^tc^ ^tf to ’t^'tt ^ 

4fti toi%r attorn ^m 5 ? «nt& to I’f 4ftt *& ^iff? rr crstit ^ 


^oiS> 























































































C#s ?tf*t i£R? 




f^jT^ (Electromagnetism) i *R<I'ale's o©'s?Rq>?i'©l '0||R*^v© ^STIR TO l^t 

^tc*r tosSt faro fafroM ^jrjt tor tor ftSfoti tot rw to* tocto tot 
' aiiR^ to i TOtffrot%T rr ot*iic*pt frorc c£N$to tot to? ijtot ftS&ii tot 
TOR fTO fTO ^T I '®lw^c<p TO^ST TO TOR R^T (RTOT TOTf $<.®l<PUjl C^PPT I 
TOtffTOt%! Wt TOR, 2|ffaw> TOlTO TOT TO? ftSfoilR TOT TO ^TOT (R ijfc TOT 
CHIT'S TO5$ ^3R Vfrsm ^TtR TO i 

TONfiWh t£Mw$ TOR TO TO 5 £t<^TO WIT Senior TOT RCE^ i TO^Iw TO TO 

<4Rfi> to$ ftsR toc^ wj fro, TORifos croff c*tt^ ^HftcR TOR<I fro fcsR i 

TORtfljPlT RW froiTO w TO CTO® TOIC^ TOR ftSfoTO TO? TO^ CTO 

'TO' rc«i<pS*i , »J[c«iI i ^TTOaR TOsfl> e>ilPi<p TOR TOT'S CTO CTOT ftSIijnih csftfrr TO? 
ftSlH fro ftsft I TOTOafaa CTO TO fifcjfa TO? CSfl^TQ CTOl¥ TO TOR TO TOSTO 
ctHto to fro Mt i tcro#r to? ctoi¥ 1^? fro fcsft Itor <?# to©rr torrr 

’IctoRR R*iii i 

1.4.2 8|ff^ RilW^Wl *tftt 

'oilRxph <rcr tottot TOift cr Sto cTO 5 Irof <tob fror <r1t> Ito rstr to? <Rfi> 

CTOT «il»iR «iyih <psc'© Rf?T CR *{R% TO' ftoro fro 5 'R W*T i TONTR^h 

RfR ^ RRTfRRR TOR ^®CTO TO CRRR TOR CTO TO TOTOT (Rf& CTO^S TOl^ TO i 
to# RPrS toto toto 5 tot RPR> to <p'©5^ tot fro 'RWR tocr to? ^jropr Rtsf cRr> 
«IHC<I *rirofTO (7# Ir^sTOKR R WtR TO^© 'toHjft <£< TO R I IrS^R TOTO 
tor ^ Ptcr voivo)*® »i^<P'i>it«q st^tro rtTRT <pwcs?i i gt^trolro^^i^TOw 

TOtR TOT TOT «IC1<P WlnTO TOT 9 ! ^R TOTO TOT TO I <p|cet^, TOJTO TOR ^j5 
fTOI CTOTOT ’IW <i^<i 9 lt^ ^JMTT TOT TOT, 15<p CTOTO ^fc^ 5 Rw 

TOf^TO 5 ^ TO^UT TOT TO i stffro ^ fTO^tM ■»ilS^»'olw 'StHR TOT <?# CTOTO 

te IroR'T 4MW, CTOTO ®BRiR§fTOs TOT TOtTO < lf^T-'f^f^Q 
TO^T I TO^R'fclWO iTORTO TOCTO C’tTO CTOTO 9 tCTO c TT TOC^ CTOTO 

’ffT^T-MNni TOR 9 tCTO c TT TO?T StftTO Iwr^lT ^CSf CTO TOT 

Wfa'MlC'R 'JJff ScMT I 
































































































1.4.3 Sftfto R^M 

^siftspSft^ f*!'®# ^>TC Rc.®ifl>l'»fi> C^f^r E = me 2 ^ja# C3?T *PW wRkiif^t a, i*i, «<iw 
*1%® ^WT m TO I 1938 ^T 'flldJWH ^ rfH>UH arc# Rfc&TOC* CoOS C#l 
CT PiSla»?ilc»wi w C#^ ^c*j f*l«iw. c#t ‘*1^ CT?T W5 i aft ^ja# rcrcTO’ s»w 
PteR^N cm fcaft to <?# ffik -si^Rr %s#fat arc* fl#» cro 

csira CT s ®it »i«<i *.«iR«i i^OTTOTOfcsPrW'TO^^r^rc, aft ■*!% 

^ICSTQ ^iWItil ' 5 WI aft ^ar ^ TO RSRpiih tail's*? c.<pttt (Nuclear Power Plant) 
ftoR <P^I arc* 'oiNklH '^H’^WI'Q C^RTC 5 ^ PrSlgMlh R^ (.<PQ3 Msi ^C'o <lk^ I 

arc# '“tNT ^(.K* <pfS«i «iKT|^«ah arc? C 5 T s ltC i T TOHPrcl^l 'fTO' "^tW 
tot^i ^ Tsft’iPRilta i^ftc RR«i 'ok'm ^ Shi®t j vR fcsft tot to i 
aft 2f^% to arc# ^r»R% tocs arc* rcrorc wst?r aft 

arc# 'oic*i^ > rc^s «nth smic^ i 

'0|N*l ajvelw O'Hk'o *fl?TC 2j^l®«l 2ft?T filfofu C^FCaft ’'HI'^RbbIwi C^ft , onil«l 

imz i ^ fSfro»ii« cto wlR'aaiw^ #r mm w <?# aft <ft«rc cm tojiet 
(FNlFTT 4*MIC*I 



*?%^5r 


9 iil , 4R'88k r i<i ^R^»H < ?)'»tw ^(.tK.3. P# ft mi ai^# C^PSis taR <pwl i 


f " ^ 

arc# ?m am PTP# PTPN?' w rcrar *nSI-wl*i <sftrc* am ftfro 

R^rfr <rc ^trowt +mi*h <?rtM rcte evta $R*iw arc# 

^P*WRI tittle I C^ 3 ? <i|$ 4H ^51? t41CHI ^fj Wll 4WII 

_ ) 


































































C#s Rlf*f 4R° Rf?IRTR 




1.5 C#® ^tPt iW ^ *rt^lM 

(Physical Quantities and Their Measurements) 

RlfR ^ftSt 3C«1 <m<P RCR RtR, RRR <pnt«i 0*1 o I RM '55?! RtR—^l^t ^IlRRt RRl^ ''SftfR i 
Rt^R £||&l«H<ph CRER^ CRCR 'SfpTC^ I ^ 'aahj^ fR 5 ^ ^jCRt*^ R'aah Rtfs 9 llilC<l Rt, 
W^*t Rt <Fios RtRR CRtR ^[R*RtR f§R R*R ^sfRRtSftR *ttfR WER RRR 5 RR fRSRt 

CT^T RtfiBCR CRtR ^SfR^RtR "^5 ^mm iRER CRER CRT>f <foos RtER, RtE*R RfRRR Rtfs ^ 
R>ER i ^©tR ^f«tf 2t^s R'aah <pst's RER RRfRfR RfRRtR R*Rtf© RR l ftssloRU RRE5ER 
R«iil ^(.c^ RfRRtR <pw RR R>^(.<P R^'®'Blw RJMjt RRt I 

u>R«i 1.01: SI *il'©fi> fsR fsR Rtf*t 


Rif 5 ! 

Unit 

i£JR5^J 

Symbol 

^Rj 

meter 

fifclR 

m 

'SR 

kilogram 

R»wwir 


RRR 

second 

CRC<F<b 

s 

ifRfR 

ampere 

'SRtkRRtR 

A 

■^tRRtiRl 

kelvin 

o<p«iRjr 

K 

RRNR RfRRtR 

mole 

CRt*T 

mol 

^tRR ^vsl 

candela 

<WlC^«1l 

cd 


4^ WRtf© Rt fR§ ^iRRt RfRRtR RRtf© R# ^ItRRt Rif 5 ! Rf% I <fl$ E#©WRtf© ^[R?RJ 
fRRR RERER, Rt RfRRtR RRt RRR I vSnk'SM CRSRtR ^RI RRt C*Itf© RtER, C^ltRl %fR frNj, 
8W, test, ^©R, «®r, ^skR|3rf, R\, Rstfotf, ^sR WRR, ERR, ^stR C^sR^R tetRtR, 
fRijk RfRRlfRRt, ^RfRRtf^st, f^RfteltRWt, '®f 9 t RfRRlfRRt, ^RfRRtf^st, RRR, ^TCRfw 
W, m RRRt«F, ^sJtfR- 'SflRRt RER C*fR RRltf© RtRR Rt I 4R* R^RtR 

E#sS?Rtfs RlpRlRR CRtERt C*tR <R^ I tfstRtERR ^ RER Rtfs RtER <fl$ ^PRRJ Rtf*tRtRt 
RfRRtR RSRR WRJ ^SftRtWR WRvRj Rtf*tR R$5R ^5fR ^TR?RJ iRR 5 fcsfR R*ER RtRtfs RER! 
'Rhc.ei ERfl> Rfsj RR, tfstRRt ’^CR *|R^ ^IRlR 5 RER (4R? Pn><R ^ RER) CR RtR Rtte Rtf*R 
Rtte 4RR5 l^s rs^R fR^R CR^ Rtte t£|RR^ RJRRR R^CR ^flRRf RRf%^ CRR RSCR CRR^s 
R tRR i J il v sf5 Rlf*!^ <10*1 or1Pi<p Rtf*t *^IR? or1Pi<p Rtf*t R3RRR R^CR RRR 'SfRJ c<plc*il 





























































i8 


*M , 4R*8h 


HlPt *IlPl i c41Pi<p ^lPi^[c«il ^.CCR. '»<!, ta'jjfcxp sfafc, 

^t*ffla|t, ^ %*R ^©t I CTtpRF # i m ^M©SflP><MM 

'*i|v®T5 (£)<p«p(.<p si 4'^ s , (SI *P*lPl 'oNN Systeme International d’Unites 

^wnfl> C*lW) PTfljDHt 1.01 <$to WltCTt W i 

1.02: «K.*i<P ^5 '0|G*1 < P C5jS ^ U>PH 1.03: '®l<.*i<P ^5 C$|C^ «K.*1<P '»?' 



m 


6 x 10 19 


4 x 10 16 

<tow’TO*to 

6 x 10 12 


6 x 10 6 


9x 10 3 

'Ol^lwn frt# 

1 x 10" 8 

^IW *H»||*1*I 

5 x lO" 11 


1 x 10 _1S 


^?T 

kg 


2 x 10 41 


2 X 10 3 ° 


6 x 10 24 


7 x 10 7 


5 x 10 3 


6 x 10 1 

^tott 

7 x 10" 7 


9 x 10" 31 


1.5.1 <44>4> (Units of Measurements) 

^ ifrW’tPTt?' *lf?fat*t W <?# ^Rfnvoltq cm^W i CW: 'HfWI ^ 

WWW 299,792,458 WRT ^ *RC?I ^ItM <?I ^ ^ p|fct ^ <£)<p 

to* i ^ totteffcsRi 4*n?it *rat ^ m *ht aifiJftiiivi 

f^?I 3.9 cm '5w?'sl <i)lc-»i<i PPRJ «?T I (t^t%It ^ 

toto* w <mc<h <?rc Wft (7tc*i <rwt ^ 

tol -&K5 ^ ** i) Plfetillvi 133 (Cs 133 ) *t?*lt$sr 9,192,631,770fi> ^ '^s 

CT *#5TW ^R?l <?TCI C^r5T <4^ G'»1G < P'® I <#RT ^2f*4 *t I^T *tC5P& 'sH^MfC^ 5 
273.16 tol tol CT ^©t*fat3It ’tt'QTIt <4^ c<P«nRj*i I 'QljlPHillwm >i|<P<pfi5 

CVllTBlvjfD ^ri>T CTO to tor £RT3 <Q& 
























































































C#s ?lf*f 


^IlWf W i CT ^tlm ^9 <fWt ijfi> ^t<r £tfa fat# 

2 X 10 -7 1mv5i 5«1 <1C®1 ^t?P 5 1?IW '0|l<P<J e t <PW CTIjT '95^ 'oulPHok I Mt?T C'T'STIt ^.ccr. slslus 

fa# ^i%r, snw ^st^m ^ ^ ot c^r ^imr wfara -w ^im ^t! (c^rat 

’JPT ^ <?I <4^ 4<p<pi3Ic<P'Q *iR«r»lc<i ^Ut *lfa<P' v Rt '9t^ 0 


cS^Bf 1.04: siWP ^v5 C®R^ vo|(.*i<p C8>|S ^i?Rf 


^TSRI 

s 

^ W 

4 X 10 17 

vbl$Ml»1MH 

2 X 10 14 

■sit^^^rir 

8 x 10 12 

1^*T 

9x 10 4 


1 


2 x 10" 6 

^•n^<p|«i: ^5f ^ITM 

2 x 10 1S 

^l*n»i<p|«i: MeV ’tffl C^ 

4 x 10 -21 


0.12 I^TtSftW CT 12 *l<raT$ C^ 7 R ! *IJ¥ c>ilPi<P ^*lt Csr^, 9 f^T^^T^n?H) 

WI <fattf ^ tfRT C5IH i tfRT 4JIMHH Wfs >Mtl>UI ^T: 

CTICTT Wr #r ^ tf&MfalM (Steradian) <£RF «*&&* 683 

*& 1##<h %st fata st9t*r <?$ ^tm<i ^ ^ 4»jimj«ii i ^ wwiwi 

'fillWWl ^ ^t ^ ^T, CTfl» W ^ t»IM>M» 540 X 10 12 ~m c^t 

^ilc»it i ^9 ** ^t *ttt<n 

tsimtm *n^it ffpsufir ^j <*iw ^ <s$ wr 4 <r 

1#^ 'Slk’sH 1.02, 1.03 1.04) WHT ^^It I csl^l U>fWjC«ll 

OTfaT, '3|^P<1 CO'Gl <K3l! 

?tMt> 4<F<F17F ^ll^lR^IW CsNc^ « OT85T ^FTt, <?F§ ^flt ^ 

«fl®t tt©Mt*wi "51??? m&\ ■sr?? <m\n s^R'Q ct$, #*r mm ^?r ^ ire? 

$*Gkc»ii3 fad* '*IMM Ijft 4l>t c«p«ics i ^sre ^ <1 SIC's ^9 

<^faJt?i c^fisf «?■ «psjj^, ^ c^c<pt» w ^ra?r, ^ f^fsf c<p«iFs»«i ^fatsrf <ps$^ 

^S < ’s, ^ <p|«*5 «psx||Pi, CSJH <i«ics ^t ^ <wlc©«il 

w*nR ^m\ c^t csiwitH4 m^w «rm ^ffcsi ^ <m\ csiwicw<i 





























































































^*11^ WRR i (.'©Mens ^ 'sthc«i jy.<i R, *llft<pi3| 

<PSO® i ?TRR e i'»tW *IR: 

• RM fa fctbfcl* <*R5SR >ll^«H Rfi> (RW C’fc *tW ^|St WIL5I# 4<F 

fen 

• i£R> f%r>R <3iwf 1 %rt ^r atc*T *iift sitw ^r 'sw "5^ <*ra> 

• ^r?r <*w ^ fer> *m (?i^ w ®rtc*t c^r wiUiyJU «*w 
<?n^! 

• <1*11 wt's ^ttc^ I'»*ii5l <RR1^r WM '^<P' > ilc'4 bl'sf <p^l ^(.®i 'oulI*Hiik 
R^R ^Rt ^ l ((RRI^T <?PR 5 C'»k e V5l ^I^Rlfeps ■fl'Sf w ^ l ^ 4*ltR 
*Rfr ^ 5 ^ l ^ <lNs ^Tl^, '*FJR, HfCSf 220 C'olc'v^ font's 

wifaRR 1^5. r^r ^*r *rs 220 'sth^o 

• *lfw <plwl 'oi^'JXl <PSt'» ’flf?T, ^ft CTU5 ’ttC?T ^R 
*& <R5#*T C^s^i 

• G^hol '0|^o<l <Ml ^*1, ^®Tf C^O® ’ItCiT ^<PL>I ^5 t>Rcb*l t>Rt> 

’fife CWlSlyjS CTffi ’fife M ^ 1 *** RW ’life R*t <RR <#T 

3||C<P I 

• tviivi<iifo4 'eiiwiw wiUi^iw *& *jim>«ii ^ *tr i 

<R*fc5^ *ft^ ifR C^twf&fl, f^5 ’rf^Tf’f f%^ ^RR *SRJ ^R'Sf I ^ ^ *tf?RH 
vqvjyrvs ^Q, '®Kc«i 'oR««(.'s *T*R <.<plc*il 4‘3 s T>t ft^R ^5*R (R5f fe cvoRluw 

(<RSt ^mm sir^i 

1.5.2 tlpfe (Prefix) 

feR R ’RfsffeR Wt ^RJ 'QMLW RRI ’rf^ff’f ^JJRff® ?$ i ^fWl 'i|RlCH<] 
W®f 9 UMI^I«I ’Sff’f^® ^ (6 x 10 24 m) ^RR^URf «fl^^@Rl^^Jpn<’S|fe 
^f(lx 10 -15 m); fe^f ’fl«#J ’siT’fR WQ ^ *RFR 5 f? , «Ur 

■^R^R lt%5|1f?R ^R? «R, ^ 'oil*«'sfllvs<P'!>|(. < q SI ^*R*f ^t ’(Rw (prefix) ft©t% 

W (RQTIt i <fl$ ifrs* «IRR ^«f <f|^r ^5 fet ^TCR<J> 




























































C5t'S ?lf*t 4^? 


^R^Ut CTWtW *11** l fc*M»|jB»lt <$fn*T 1.05 4 <?f*rtWt WS l ^Rlt luPtH #*W 
<n*[c s nl ***** <u<i^ls <pl<i i ‘j ^'9 &qNlc*ita ®mj in* 5 *W* Pii>l<i *rt*^T R > c®ill*u>l<i 

i <Pjlw<rt<i C<II<IIIWI<I 'Sim n*f ^1^ *Tt *E«T C5ffit*l<§l? *1®f! 

iSR*i 1.05: SI r'SImw < u<^'© ’jR'sxp *t 


Oi><Pl 

da 

10 1 

c^cSl 

h 

10 2 

Itort 

k 

10 3 

csmt 

M 

10 6 

totr 

G 

10 9 

(fort 

T 

10 12 

c<#r 

P 

10 15 


E 

10 1S 


(to 

d 

10 1 

c^iPS 

c 

10‘ 2 

tor 

m 

10‘ 3 

m$w>l 

p 

10‘ 6 

njtWt 

n 

10- 9 

ton 

p 

10‘ 12 

w>nfo 

f 

10 15 

<nfo 

a 

10- 18 


1.5.3 ' 5 Ttat (Dimension) 

*tm\ c®n?r cnft ct ^Mm wwti <nf*r «nwrs *tsr <nw to 

mftflpitw *ito*r <Rrt nm i 4to *if*r <ann to sm wnm, 

«thc'»$. ^ i sit* ji»ic<ir <Tlf*lfi> <3rtn Wrt* c»ill«i<p *lf*t (frNf L, nnn 7\ M ^iiR) fro 

<£taiw Mn'sw, <^s wht sim® ** i *if*ttf5 ton cnito to cnnn ^5^ *r 

Cto toTHC* c-»1i3lc<P 'st* nt3lT *E«T I CWT vail^l (Ft** *«T 

tpt^r i wt ^Rr wn* *tw cncn* nto®w<r *1* i cnn mm ?m w«nw<r 

nQWws *1* i <pIc'str 


r 


C^m *131: U = - = LT- 1 

’TO T 

WR to: = = 4 = LT~ 2 
s ’to r 2 




^\m ^ nto <nto ^it%sri^rm to *®i* to to$ tofi>« to ntn 

w'snm cf$t wr i <?to cnfrr ** to toftw* wto w ton i ^ toi 


^fr-'S, ^WCR'SsH, fc’T-io’T G5|f*r 




































































*liNlR«3h 


iv 


^<PL)I "SflSTt Mimic's ntoa sjl<.n>(.i5n (third bracket) t'o'on C^*f (.►Hlwl 

■^1 (?ra^r ^®T [F] = MLT ~ 2 

1.5.4 tawlPta 8f€to >e (Scientific Symbols and Notations) 

4<K<Pn ^fsT^s C«T*lt? fto>n 

1. w>l(.«il *llPl<l ' 5 TR sm*\ <pnln «t»u I^i t£j < T»Ti> (space) 

<3TC*I ^^5^ 9\*fcs ^ i CWT 2.21 kg, 7.3 X 10 2 m 2 fast 22 K, *b©<M 

f^Q (%) C) <*T*R <?fcFS (") CFPH* W *R*IJt* 

c<l»ICHl '*Ffot 'SfRl’tt space nMc® ^ *Tt i 

2. t[®t 4*(«n *fh9?rt ^Nt?' ^f5 <£|<p(.<pn 'STfaNtE’T <fWl space ftc® 

^ i CWT: 2.35 N m 

3. '®t 9 t <P(.n *tt'Q'?It <4<p(.<pn w^ln W5FF */’ (CWT ms' 1 f%\3T m/s) ftcn 

m\ d \ <pnl ^ i 

4. <?rc^5 8WH, c^n?it fcfsr ^rPf*® ^ra, *nw 

*ifofi>* (.) full stop ^ "m ^ i 

5. 4n>(.n>n ^ (^ftwf CW faiJlwn 'SRJ m, (.'>ic<pc^n s i 

C*Nt "5$ italic ®i*^(.n i CWT 'own '5Rf m, ^*IJ v ^®llft i 

6. <4n»w»n ^RW® C^fS ^Joon ®r4»cn C«Plt ^ cm, s, mol ^'®)lR i ®cn CT^C«TT <. < plc,*il 

fast% m c«i^ ewnt w? c*r»npT w (PteSwn ^ ^iw n) i 

^ £|sNt> ^5 ^lc®n ^ (’ijlwc'in iMyilw ’jfh® W 
Pa) 

7. <4<K<pn ^‘ p f 3 T 9 f (k, G, M) <4n»w»n (m, W, Hz) <.<pl(.*il ' j fN s ^l^bl ^ $w CT5R km, 
GW, MHz. 

8. (10 3 ) C«l^ ^5 ^5 ^US ^ (M, G, T) I 

9. ^^pcn^n ^i<cn j '®t^lt n^n&*i ^.cn »it (25 kgs *T?I ^ ^i^n 25 kg) 

10. ^ur ctIPr 5 w <£& «iRw C5^t <pnc® ^ i ^ mm 
i£)^ (fh»c<pn 'sit^ltCT line break Gt'QTit cnc® 1 




















































C#s ?tf*t i£|?S 


ife 


1.6 HfiMHn <(tsHlR> (Measuring Instruments) 

RF»si ?tf% 'siMT ^ <P‘u j il s ff?JHt?f^®T i '0|l i 3l»i<p ^c.«i<pjaf'i < P J i 

f^s? wrtfa? ^Ni> ^ <?nwr ^ i ^rat ^ ?tc? ct *if^it e t 

’hNlfawh C*Mt? C5^t ^?? ^ *SRJ Xj?T9, ^5?, R*Rt, ^ffatSIt, f^S, 4?* C'»l(. e V'Sf 

*n*iw$ anBi*jB m*u (£)^it ?m ^rj ^rat <?m wt# 

<pts (R^Jc^I 'oilcnl&il <p?il 

1.6.1 C^®T 

c^rt^r fcNj rwi? tsrj ISflSfir ?3?3i? ?ri ?? cs\m r?i^ frwfc l^m c^r 

I 100 cm (t'lFGfoiSls) ^tlrn «Wt TOT 1?ijt? C^T ?E®fI ^^FTt W 
WRffit? Sf^To (^|Rr '^T§ 'Slkftf c*r**t!) ^ 1?I>1? W»lfl ^RJ^tk*f 

m R? W ^3 Rffl ?>fB( s)k<P I ?RR 2.54 cm I 

<*ran5t >nct>«i ct ^ rw w ^rat c? <#*» -sit^ i ffifct? <?^r 
fafafaol* *T*faa «ft^ > \si^ (.^*1 <imls <p« 'oiN^I <.<pkil tn*fj frPifaols 

’f*fcs RHS® ’til? i 'S||i|<]| C<MMl f%^? frRj 0.364 m W 36 

Wftfll&H 4?? 4 fltPlfll&H I ISflJBT CT»I <IJ44»N <J»W 4? OT ^»MM frRj RMt 
??-5T<te Rt*!!?? <?^T ^Itsrat ^«R?Ttt: ?*tff© ’ll?? ?T ?*g? frNj 0.3643 m t? 7 ^ 
'Stlwr C<MWl 4?n>t 'oivsj'V) ^ ?>fa5f 'oiMtis 4 ^'Sfc? RMI Skfll'sti ??, ^*R 
'Stf^ll? (Vernier) (?^®T •ttC? 'SRft? (?^r <K3 (R^T ^?t ?1? i 

<?^r 

m C^tlRt ?^p fwPlfvllJlW<l 4^5# RHR? Wtt3 ^fK 

4 PiPiPlUw c#t 5 <*iw ^ri 4 w 

«ftt?*t (Rf*t c?5t (R? <p<k.v© 'wlRiih CRS«T ?R^I? ?Rt ?t?, ^ CR5«#f ^ft w<w ’tk*t 

RftnRt «ttw ^?? RRtR-c’Rc? R?n?rr m (f^n 1 . 05 ) 1 <R?n?Tf ^ 

cwt? 9 PiPiPlUw 'eiPfon cwi 1 ?r<K '»iPuiR ™ 

2kw5t — mm ?im PlPlPlUW — fvtPlfwiJR ?5? 1 ?f? 'elPTnlH CRTO 

10 10 

#t C^tCTT IvjPifviBN ?tc«1? Rfc? 1?%?I ?Nt ?? ^5f V5t? ’t^? 

f^rf^rn c«ic5F — PiPiPiUw rut «n^?, 4? ’tcrf — (SiPiPiUw «im?, ’tcrf — 

10 ’ 10 ’ 10 





















































































<.<pMS|$,^ fr ww^i i^f^mmemmtei fa«iw m, ^c<p<itw 
' f f*t »nfti Ttmfi> 'aihh ^®r t A( Pc o i?i •to »i«f<i RPilaiwIo mem mef Pww i 
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^fT C¥®T 



fi>ar i.o5: <*mt , ®if%?r c^m c*if& •ii^kni ^rto i 

^mest cmmfct ^Pr «<msm mfa <m ’fllsr ffifififem wt cm 

^ ^Tf mC3 (CTO*T —nmi) ^ *,«ic^ (f53T 1.06) 'oKcfi W ^mm 

W ^ 5>c?ic^ «|pfam (?^TO W?TO? (.ws fiPifiulu mem met fm mcm 

<Pk®r3, 'olPTillfl C^m <u<i^l<i ^C5f fam "STMt ^ ^TO®f I CSfPT ftff© ^?T '»lRiil« Cm*em 
»£imfi> \sm i«rs ^ c*k«h 'Stefa mwi m^faj < p v ® 5 $— 4 i>tw ^t®T mPram gw 

(Vernier Constant VC) I ^fT CT*em ^TOEUCU C^t& «tem (l mm) v »lPfiil* 

c*q»c«m (1.05 ^ 1.06 fro? 10) %?r i*n>t cw mw i ®iN<il (3 

TSm^t c?HlM i^fBTO m*T: 


1mm 

VC = —— = 0.1 mm = 0.0001 m 
10 

c^tFtf frrti mm? w ftPiflflstEw Tim mfa cm mf%? cmem fmm mmis® 
?? i mFfam wc.'tsi c^mmrn^^fr cw« met? met im? fmm ett^mwff®? 

4*.«jc^ <mfi> <m? ?»c? Tim 'olRVh gw 1?er tpf to ?? i ^ c^er mm 
<?# cm Rc«i$ TsitsTOt st^s frmj cm m? \ feat 1.06 <$? cm c^er <m frmj emte? 

«iNirai ^ I^Wf prf& ^c<J 1.03 cm ?t 0.013 m I 
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c#» ?lf*t i£R? 
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ffcaf 1.06: 4^, ^ '*R’? t^*T ^ W ^6¥f «lf%t?f C^ej i 

c^m *ltoa ^to (fSar 1.07) *rpjpr-c*to toe 

(Screw Gauge) to toft *to<T WI frNj "sM ^ 1 ^ERT ^ifr (thread) 

'oi'S)*w uNt ^T iflTO "d.wl ifra^tiT PTt?TlPti?r *ftr «iM!c*il -qplw ^st 1 mm ^TaHn 

^?r i ^oi?r ^ wipf % (pitch) to i <?r faw? wtft ^to c**«ifl>M» *nro- 

C*f5PT C 5 T'S?lt ^ t*iIi»M* ^fsjK 100 ^H*t 'Sft ^?T TO slf® ^ ^ \ e fb^' <SRtf c*<p«ilb 

—'StPi? <*R> '5ft JS i ®ffte <?^PT — mm = 0.01 mm *1^5 'Sfftt 
100 100 

W TO isiiJlc^ ^ ’tCSf? TOf I 



1&ar 1.07:1bmu>c'® »lPfal« ifR* TOT i 

'flll'WH wlPfilN CTOS *iflTO TBfelPT "IfltPIt Itot 1&1W3M ' 3 ®Tl^5 ^#T*IPT (Sit W5, 
<?n>t to ^raprft f^o'oiw Wj 'sjt‘®tt 



















































































•hNRwh 




1.6.2 ^W) 


«?■ '5rf v ff ^ ^Tt 'S®R CTC^ OT’^TPT 

ffiw wrfi> <Rir ^t ^ i ^rat *m ^r <?flert <£ppst 
<1^ 'fl®R l gm ?t 1 kg «il' > ic a i C^RTI^ ^§15?r 
Wlgm fasRt 1 kg. <*R» RSRT W TlWfiT »SRJ 
<ij^I* ^3T ^st, C*N1C*T Rlij*IRR PiPro «wti 
'oow '5®i*il ^(.'©11 'ailer^H $c.®i<pa}Pi<p 

1TO (fear 1.08) ^ OT? c*fc*i 
'Q*te ^ ?t*tt <ljlww<l 
ct^IPt csfc^ Pi^'s’olw c^r^rl^uo 



ffear 1.08: f&fokM 'S’SR "JlHR w i 



1.6.3 <W (Stop Watch) 

rsrt 'iHN ef*o j v -y t 'G^iI d ^1 "^T (fear 1.09) l 

<£R*m ^ Rfafr 

V*rntOTT 

cdPiwIw'G 'ql«t<ph «it»i<p ^ 'GUte •It'sut i 
'ostce Mc^leHl ^ ^ 

^?t ^ t£R^ Pi Pro R5RI *fl?T ^G?Tt?r »i>iii 'Sir*IT ■^r 

<PC<I <pvH|ft ^t»|i| l o|l'i>^|*'ffl <. J ifI> Mil c<H 

*rrc i ^jt’tR "5^ #»t 'G?te w ^o'oiw rto 
'siMga ’ttc? to w f^'o'olw ar^t Rt ^Itsrtc® <1# ^ i 

1%s? ^c?it 


ffef 1.09: Sfffl 'OTTte i 



G'oNMil ^RR ^Ica?, •'"ll^vis ^jlPl^fR ^ll^lii J T*h«il ^**1 R 1 *^ (.'ohiil ^t 9 ! ^I®t 
bHlWN "SR^at *IRWi 1.10 teajf& «pcukPT 

i ^■■‘1? fafita (i, 2, 3 ,... MH’tFit ^<r) "^r cr^t <*r? 

crw <&& to ct«iw oi^nen pi«iw fi*st Rta 

Rte i 4*R <4i>T 1 w ^ 1^0'oiw c^tert "srt 4 ^ *n?iw i -^ii^'a ^jif%*ii^ 

wRJPllJlW W 2.54%«| c l^%5^l 























































C#s ^ *tf^lN 





fear 1.10: ww fei ■»ii^ys fcofir i 












































*Mxlfa'as|«i 


*8 



'aiyMl 3 ? 1 # 01 


Sw-I): a *nlR'!9 ^#I*ir<%?f <4^# "sotF frNi, g|^ 'Q Sm>\©| CTE*t 

'sk M3 <P^ll I <|R t'oUls ^l(.s?, J0 ll^,Ms ‘PjlPl’fl^T »Tt 3|lc<P ^t ^(.°1 1.10 fowl 

ffNttfTt t£p^Bt ’^1^5 fcsft ^£3 ^TN3 i 


extern ■sit*iflB ^®r ww %*nor pffl» 

^#5 ^iPr*ltt^r # cbiaiwu 'sii^Ntw ?Nc® ^?r i csttH ^ *ttc*r 

^t^f "3^1 I 


TOt ^iPta* *tm vaif^v 

c^ifS Sf^Tt 5 ? WC'Hl *tt& M i ■r* 3*wl, "^T fc*9C 8 T*i C^t*T Hlc*nr WPl ^Iwt. c^RJ 

£f*Tf*T C'* < PC a 1'fl *lt& *T5f, wh ''tMRj ^MC^. C^lR* ^1 t^C* 7 !^ *it& M I 

^ w$n?r Tsffim c^m ^r <?&m extern 

m C' a llT» <K3l—‘40 3.cc^ '»|RV||3 3R1®T VI ‘4^tf*53 1 3l3 ■q^Rio fcn>& i 

^,C3» 3 J ll'Q I ‘±|<ps>'»l(.3 *Jj!b 31*0* 2W i£R? vStovsl TJtfff I 

c^^t: 

eNH WPBnpBWT ^GBT'SIH s = . 

fclPfilW C^FT PIfl» ^llt n = . 

wlPfilH VC = S/n = . 


1.06: «lln'sl<pl<l "^5<f 2psf 'G tSw'at 1^C?RT "5^: 



^ut 

*10 M 

'StPfat* 

^v 

^iFfafir 

vc 

*0 

M + VxVC 

*0 
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2W W 







tost H 
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C#s ^tf*f 




1.7 HfihMn « R'^i'®! (Error and Accuracy) 


i^n> (/ifvs«q!D<p '*Hf ^qoql 'aiMwi CT 'sit^f^ *lRi»iM 

^wiw^ TT ilf 5'9 *H*i*i *lt ^slii i R<mf 5 ^ «nr, CT ’’iRkM 

'ows*iWi ^IscH <H(.»il <Ho»il 3jfi> *llnr1^ 'oiMcto erht'o "5^ CT '=hN < siI 
CT Wl# %?T OTfljFIt ^*tPlt ftlpT ^ I <plte£ <P«ih? R^l'olw <#5|t»f'^t 

WW , #5TtC9f Sjfi> «|M -qHR<p I vsw *|f|S[M <p\0$^ fi'gk 

i£R»fi> *|f|sTM «rt^© ^ i ^losrt 4^ citato *p«il<j>«nf5 

w <nft t^r <?0T's unfair *iriw *miwh t^fwwot c^s m \ 

«Hwra Pi'5®i'8l W 5 ?! aj&Pi'® I^RTSfNt «ltWT c'©N«l'Q osNItis 

’iffat? ¥HWI? I^nsl? i£(?sSt ^ff^STM t^TS *tl3C4 i 


*^t ^ lift 41>fi> (?^T fer brtf 'siH* i < q^Iu'!i b# W R'8«i'olw 'siffiff® *lt3C4 
<7lfi> W CS\m (?^lte W ^H'BlM W ^flit W5 ^ 'Q^ i *lft £|f% 1 cm 
*1? *t?T TfW ^fl»T '®k«.«n S'G^lu lift ftfirii cm 4 £W*t 1»?R 11%^ 

■^S? £t^» bNffi> OT C*it cm fl®r ^ ‘TO, £># •>i«<i's 4<r f^r, 

^icstt osN* Tint bNjfiNr Q&5* i£i^ «iPi-d«'s| siw ■5^', ot ^si?re*t si&Pivo Rina) 

ai^s ?m (Tit «iFm^i]*<j cm f^ti ^rat ■#? <?tft br#> 4 ^ 

4»l^l<l»llt 'skc*i ^®R bf^: 


4.0 ± 0.5 cm 


T3T$fk bf^ 3.5 cm 4,5 cm ^ C&5i\ ’ 5 Tl»T ~^S *|tc^ I 


£lt :i.n tn^lwl 4-^n»U bro^r? 

bf^ 7 ± 0.5 mm ^k 
bw 6.5 mm 7.5 mm ^ C'S'sw 

wwlwl "Sit 5 ?"5^0 *HWl 

£Rtc?( '®iN«il R'g«i'®l ■#stc? ^rtrr 

(n5t fei «ik®ili>-il ms R^vsi'si 

<5^t fSl 5 ®- (absolute 




f&af i.ii: wt«n ‘ 9 ttP*f bf^ 
7 mm i5j?r 4l^l<plf^i 


^-8, hisr-io^r < 2 | 1 *r 































































*liNlR«3h 




error) i <ilw^. <4fi> '35^ £|^5 wlc»i3 '8®i«il?i *iR J il*t <psl 'JlR’fa *tM<w5^ i 

M f*i*i>ii$. *ft?^ '©il^l ^T*I»T ?# £t^© '3ihc«i Wtft ^Tt i ^ 

^s\*5 «gfl> fspm >mu>« c#t ^#i 

|±0.5 mm | = 0.5 mm 

5>'»l*'© >5^ '°il i i<il Relative Error (FNtf® *ftf? i *I3t '*JR J c<pIcmI 

^■sir^te 'SllWlt^ ±0.5 mmi#^n¥^^#l mm^I^I <#fi> 
ta’qjli* <)R l m ^1 '©Irc«i *lR»il*lfii> *R^H> R' 5 «i i <4^ R*ji)5^ (.^Mlc.*il*i 
'st«ij Relative Error *^RT *ft?T c tt ^>IMI ^,«i(.^ i 

wffc 

'Sftt’lfaxp 3jfi> = £v»hs sjfl>/*|folH ^t ^ 

< p|(.'st^ '©iMtis '©iK^(. e f: 

T5fR^»^ ^ ' 55 ^: 0.5 mm /7 mm = 0.071 
'Wtwto %it^ 4$ o.07i x ioo = 7.1% 


8t?t: *i^t *Jl<> ^fl^F© 4<pi>l <^«is frNj *\fom <pw 10 cm i *J3t ' J iR J ■'iR^IC'l 
10% 3jfi> rc^ics?. i ^8^ C^3JWT ^R*tfw 3jfi> W? 

^T: <*$$4 *lf^lH ^t t%4*M 10 x 10 = 100 cm 2 

'*llt p lRp < p «gj& 10% *Pl(.'st^ ^©M *lfiail*t <pol r.c,«i ^sf 9 cm <5^? 

»nti>«l C#t 11cm *ltC3 i 

cww, 

^<H.tx.*J ^ 9 cm x 9 cm = 81 cm 2 <4^° 

>Mtt>«l «Pr 11 cm x 11 cm = 121 cm 2 '5P®«i 

■^RSj^ '^5t s 's 

1100 cm 2 — 81 cm 2 1 = 19 cm 2 
1121 cm 2 — 100 cm 2 1 = 21 cm 2 

(7R^8 # Wi TO ^tiTOt ^v5fi> ^© T|fi> 21 cm 2 












































C#s ?tf*t i£T4S 




<plt'st$, 3jfi> 21 cm 2 /100 cm 2 = 0.21 

0.21 x ioo = 21 % 

10% ^ stt? i ijft 

tick's *tt?[CT 'oil«'s»i « 'sN ^c<i F»»i ^°t! 


8f5f: Ijft f^t?t C 5 T*lk 5 T ^ cm f^C?T T ff’t i <il«|fi>s frNj 

<£T4? tesr Rww C<W 10cm,5cm,4cm, CS\m W W *f5R*t <gfi> 

tet: <?HS$ (&m ^ cm ^ (TfQTIt CS\m 3jfi> ±0.5 cm CS\m 

■srk^ <sjji>: 

frNj 10 + 0.5 cm 
2W 5 + 0.5 cm 
test 4 ± 0.5 cm 


CskH ^ 'o|l?i'©'i: 10 cm x 5 cm x 4 cm = 200 cm 3 


(10 - 0.5) cm x (5 - 0.5) cm x (4 - 0.5) cm = 149.625 cm 3 
?{ms ^5 vsiltjvsH: 

(10 + 0.5) cm x (5 + 0.5) cm x (4 + 0.5) cm = 259.875 cm 3 
TO 149.625 cm 3 < V < 259.875 cm 3 


^vah® 


149.625 cm 3 cm 200 cm 3 ^5^ 200 cm 3 — 149.625 cm 3 = 50.375 cm 3 
200 cm 3 cm 259.875 cm 3 ^ 259.875 cm 3 - 200 cm 3 = 59.875 cm 3 


1^: ^ 59.875 cm 3 

Wfw 59.875 cm 3 /200 cm 3 x 100 = 29.9375% s 30% 



































*jn1vJfaasH 




SftSf 


1. < i^i’4!^'aah *i®?-i£i 8jR»wn # i «mI ^ i 

2. *M^R’08|<.«m waHl^ ^fUB”-^f1^ c l^ ^ *tc^ tfte i 

3. (^) ^iPr w® c^wm? (<) ^ ?tf^ w f^t ^ i 

4. (^0 vq|*©@fjf\8^ C^H C»flPn» ’5lf*t *Rt 

(*0 ^ ?lf*J? 4<PC<M •TN^jFTf "#? 

5. 'snait <i«i(.'® ^4f? 

6. *lfh ! t-fifN 5 t ^j^-jpef ^ txpHluw Rwh 

'SHJ ’ s rc 5 T ^wt? ctr? 

7. ji1no(T> SI iSRS^RT 'Q|*lj , J[C«ll '?R r *I I C<phfi> i£R? t/P*i ^«it'© *||nw/ 

8. ^ C®N1? iRl tfSfsfl? 5fa v tlt ,i fa ->il$er ^RT ^TtU f^s 

*IT?R? 





l. w>R®i 1.5 t^RT Pic&s ^R’®tol , J[c.® , il «1 <pH ^»wl: 

(^) 10 12 Flops (’•0 10 9 bytes (*f) 10 -3 gm (*T) 10 -9 s (<S) 10 -18 m 


2. ^ w piifoy (siwt wra - ^rj Tt fer 8 W*t ^m) 

3. i£|^ 'aik«nl<p<ic4fl W Rulur 


,rs/ . /v k / 

4. — -- - 



5. '*1^ 'srtajt ml 2 t ~ 2 , si WkiJ 


fi>ar 1.12: ^iPfat* t^pc. 0 !^ Rftat i 





































c#® 




^Mbfl Stt 

*ttE*t fay ( V) 16* *fte: 

1 . wl«il*5h sWsr c^y sfyfK ^w*iv 

fa) sUt^y fa) '4|&*I$I§H 

fa) sjtyffasrt® fa) ^tewj-Mltf 

2. CTt'SR CSlW i*TC*TC5? 

fa) '5?’#“^ ^ fa) »ph&tq 

fa) Ait'oj^HW ^ fa) ^-5w ^ 

3. 1 ^ 5 ? c^yf 1 # sUft ^m? 

fa)«?r fa) w 

fa) sm fa) *W^r 

4. 4 ^yft Tf®^y ^r$® ^jiPwtirf wipw ot *itfc y^nt c*isr ^ ^ si*^ c^r «nfc 

4 cm, 'olPfells 5 T 5 I 9 tFa*T 7 'olPiiln 0.1 mm, frM ^s? 

fa) 4 -07 cm 0*1) 4.7 cm 

(«t) 4.07 cm fa) 4.7 mm 



*ltE*fa f&3f ^fc^y 5 6 8ft!fa ®'GSI ' 5 tf'G: 

5. ^*1 r&mfS'Si 'ail?i'o*i: 


fa) ^7rr 3 0*0 ^rcr 3 

fa) - nr 3 fa) nr 3 

4 



6 cm 

cm 


6. ^y 'Q ^ l&wm «ilii'stni '=>i^|HI'o: 
fa) 1 : 0.673 0*0 1 : 0.0673 

(«t) 1 : 0.763 fa) 1 : 0.637 


7 cm 

M 



ffc«3 1.13: i£|<£K> ^ |£)^? Ii|<p|b C*flW I 




























V0O 


Stft 

1. RtPR 'SR *RT C^R CRR fer C’Rt^l? frNl Wf C*hPt«ifD<i frNl 11.73 cm 1 

^sr ^ ^ *m 1 rif*r ^5i®r c*r ^ ct*»t %?t 

<pw<p<iI<i ret r®t c*lt?rc^ 1 ^sRt Pi*pm»<i Rtc^ c*t^f f*tw 'slum 0.005 
cm 'slFfata ^<]<pRFl*u vlRfllfl CRR <imh <p<i(.'o <1=1 (.*111 RPR 'olRVil-si c-q»(.»m » 1 l$Jt*U 
»if^<p frNi R3®f 1 

(R) HPfiiH ^ % 

0«0 rrr utf^rn sirm r?ss 4rrr snsim^r rr? 

(«!) W® TSffim WWW W «ff SRR WM5I W 'slt’R ^RR RRt I 
C*0 4\l*\(M4 sm frrR *tf^TH *tf3RE*R Rwr R^tf^K %r r ^ wiw rr 1 

2. foash 1*tW <lf*R >»llM<l *inRR«ah S'tFT ^l3f-^l<0kl<l R^ «£R? 4Rfi> ^RR %5T 

<il^lw<i , oil<i'» r i fRfir ^sos <i®ic<n*i i Rsr-^lJItal RR*T, -gfilw ^ cm RR RtR i 
^t3i-$jifi)<ll fRR fell frNl, '5®'sl R.c»IW RilRRR 20 cm, 15 cm iflRS 

10 cm CRT l 

(R) RR^t? 

(^) '0®R 'Q 'S? RR *RC»R Rtf*t *R ? 

(*f) 'oil<i'8*i v ifs*il(. v t 'ail(. v ift i <p 'i^ *p^s RsfsR <pmI i 

(R) <4^ IffRf^ <RMHI CR2R5T RIR RR 1$R Rtt^, 1%^ RFSRR R*tR RR 

eft, fcftlfr flow rsiti 







































(Motion) 



'Silvia <rcw i£t^t ?m >11^*1 -site cffi 

’ll®, iii<pf 5 *11% Tit?r CHIU'S i*ra”wo*i<i i '^r csl*T ' 5 rT?r otRj'g ’tf^, 

’JW (. J lfi>'G 4s*n» ’ll'® I ^|f® Tp*|»T ij«10® 3||o<P tJifU'Q 

*1%, sl^(.<P°l P?|C^ ^C°1l> OTT ^ OTf&'S ’ll® I ®iHI®^lv(.® ^c»1 ^?T ^ «il»il *m*i<5 

*1% ^ ^ fs^ fs^ *i<ioi<i #s, (.®l^l CBtW ®i < q| < p i£TO OT *h(.<p«iImi 

vn^a^lB^iPrftnr 


dft <?$ iUftfljFrt, *£RP^ f ’5H3JT «fRS «fJCT* ?m « ^Pt¥ CT^It 

* ^1 %f,<\ I 





























4 cm 


• 'a #5 ^jHlf ^t's i 

• Rf%^ gfafa 'SfffiJ <11*#! **t'® <n^ I 

• &*q«iki « C®§? ?li*r <p-g<.'© i 

• *lt^5 , i i ' y iR^s slI-H^si •ItaHfiw j i*' y W^ Resist ^C'S *ll<w I 

• 'Q ^S'olM *1^5 ^|?r *tfs ?jHjt <P<K.vs < 1t?K I 

• ^p*lfi>wi*i »iKlc<u "siwj ResW i 

• wiMwi ^Rci #5? Sf'Sfa <P*W> *tfa^ I 


*>**> 












2.11^lf% <4^ (Rest and Motion) 


'tmtM to*rtc*t *rt ft% to mtw wtto ^ wtto wrm mr 

to%r cto tomm tocrn ~s$ m i csk tog togt 4*wic<r 
(to <m, c<piwi <4toto *iv»(.ei^ « f 5 g>cg cto to c«p«ic' 9 *ttfg i <pic®tR totf% 
mt to <(«ic^ #t cgmrm cto « o^to'slw 'oi^o<i ^(.v® ton 
’tofa'aaicis ^mj ^ '®i^o<i gmt gcto «t?t, totw '»ic«ii'oiw ^ifto <ps<.'® ^ i <to 
gmm wq togt <£w tom gto to eg, ggcgg mtrm ft^ 'sitoiiwg to 
gfggto gt ^g vskoeq cto to, to to '®i^lc*i^ *rfggto ^g '©kyg <to toto i 

<£)*m 'siiwit^ toto’ gtog toff ggm tour tot ggto i totwg fcttom tottom 
togt gmttor wto ■*ito gjg^m gmc®^ wftotog tom toto fftog ^to 
to gcgcs i cw ctotw to ftoto tot ^g ww ^fcem toto ctoira ^ 
l>fg to ^sg to toc?t ^to tog> 'sjto ^cgg to^ffto ftoj tort cff«T 

^rr i to to ^sg to, ctorm ctorn tom cfffr <mw <o* fawiftog ^rm, tor^re 

to*5 ■’f^m totor tort c%r gt i ctorm tom ctofr ctorm cto totcgg tort gtwt's 
togt tow *rmg gt ’fto <ntor <mw ft* ctot fgw *s* fowifli&n ^rm 1to 
to tort ’fto ctorm tom to <mw <*w fawitom ^sr tocto ^ tomt 
jjfif 3 f$>»iM ctorm’fr^m toto# torw fftggi tote toto tom to ^ 
<*m* ft* to^®i M to 1 ’*& to gg, to ^ fttft tto^t tow to 
«flto fto& fto m to«t Itom totot <mw 1 ctorm ’fsgg cggm to*r 1to[ (origin) 
% ctorm tom to 1 to ctorm tom to gt tor 4tor to ^ f%mt ^tor toR to 
*rt?ns 1 'vsmw toto ^ <*m? ^ to ^©t w«rto toto ^ ^ 

sttot mtc^iw tot fe® *imtor 1 wtcm to^to tow ^ cto tow 
^?r wtrmt ^to stto mtc*tw 1 ^ spm mto wnmr ^m, torat 
^iiviicm ^R*rt «i^*iiS 1 c»rwic«ri f^w to®t f^^t^rf^ Urmrm w® toi 

<*m sm ^ wto tom toj tortc<m « to®t <jt ^*r to ^ 
to ft ft® ^to fto ^Q^t strmtto? *mt to ctom torn ^nwtoH c^nrm 
f^m to to ^toi c^rnm cmwUiw to jw mr Ito to to ^tto 
to cto *to c^ttoto? totom wtcm totor to^mi 


to-<f, '-wtfR'toM, ssr-io^r 0 ^ 































































































































v38 


■WflwIST 


iTOj tfjTpr ^t c®tro to® qjr ■to to ®kc«i to? dac^ niTO 
cto?t *?tf®c?r «im 4 to*t to* to*, to tot c®ro to ijstwS. *if®*H c^ to 
®tror to TOifi> toj? c®tro, cto?t ^nr TOt wi^H^? toc«t c®tro 
tot cto?t *?fto «tm sii*^n»5i, ijetwn toi$ *ifon to to* "g* fro «w to[ 
to toto to® <to ®tror ®rot TOcto cro to to® to* *t c* stw f*to 1% 

>IVMC>1 TOS *lf% to ®lt*C* to TO* TO >jto% to* *WMC*1 TOS! TOS$ 

TO*t to© *to to croft to# roro* cron to* to*<iiw<i to*to -p 
®t*c* <?$ **# «2r top roron to%r 1 to# 1% ®nwt to *tf% toto tos 

(•■to Ren 'TOnl ' 5 ft*f TOM p i eto ^'? < l 6 f TO, ®M *TO*t TO ’1 F©r ^ftC’lfon* i 

®$ to, ®nrot to tonnes to cron to# »to* ^ c*®$ ®t*c*r tote* 
*c® TO i <$c& cron Pp$e<p ^fr toj nc* tor to*to ®ft*f% **t?r ■to® to* 
<#ft c®t to to c#t to* tort to i pc^ toIto i ®nrot 

■#t TO* 'TO® <1# <#lft* CTO TOE^ ^ft to* i ®TO '©iknn»'8r»i ®ftto TO* 'TO® TO* 
C* ctos tol* TO, cto ^jenn olnRcn 5 **C^ i '©iNnl ®TO '©ilenl **ft <pw n°ic. v © *lf* 

*£f* <.<p«R*#r cro ^«t to*! ®ro ®rj c®^ ^rr^ ^r 'ro®^ *ttc?r ^q c®t 

C 5 P>t'S C®f '©iNIcin ’Ijhlfsm (^T°^fT?I 7 lT s lf& ^cnRrc® Milky Way) e<po3C<p 

to i pk®^ *tt?f^ ® , «H' C®^ ®P w W «UHlto e<pwe<p ^fT to[ 'TO^ ^Tt! 
9 UHif?r t^wrr® to c® ^ ®i^ ^w, ^wto to[ m ^ 

<5^rft «5^r w«ih tot^®^®®w^tftottot 

®to«t <5® wto©m c^?tf smm ®tro^ to miwt? to 

■SJCT ■p ^W5t CTCTOit R*^c<p R 5 ^ *1 T3 TOf "TO (?TO© *lt^, ^ wr 1%® ^ 
*R ^IMWW ^r TO i tot%t 4TOJ *1TOp CTO^ 

(^ ^ TO TOTOt *lttot fcw "sitTON TO CTO® *ttC!H, TO?tt CTOtt 

WOt^pRl 

2.2 RR>q £|4N ^ (Different Types of Motion) 

®TITO ®TITO^ TOtot ®R?FF TO5f ’ll® CTO® *n^, CTOTt ^TO, CTOlt toc^, 
CTOlt pc^, t<plcil ^cn nlct«;—»iHI w*t ’IFan vaiKn*! i 
’ito CTOtt C*fa (?t^ t® 5 ^ ®dTO ^CE^ 'TO?! ’ito ^«ft ®IHW ’TO' 

■TO® ’f# i 































































































































MR) (Linear Motion) 

«*if& i c^rt ^ «% ^rRf astern ^ 

*tf®i c<MmI ft^c<r> »iii'®«r^ *m tor c^c® tor <?# *i*«us*l1?r ot® 

sftW I i£T^t <i«"i(.<P $*RT (St^ <£J® to CT^T <7f!®fT Rcm Ito* *ft®, ^Icst^ CT^tG 

?1f®i 

^R 1 (Circular Motion) 

CTlPit ^ CSlW ^ ®to <?lto ^tFT ^ 

ftf® i (R>jjR><p «tNt, ^if®^ 9 tf®^ ^N^*f S^iK 

#n ®to c^iwrRsf to <}R% m$ to <tm ^ <jRto 
tor ^ ^ ^s\ i^t ’toBG ■srt! 

®"T*T (Translational Motion) 

C^tCTt *lfw ^>l-l«lw OTIC'S $ltC^ <RR <1^ W ^»*lt ^ET 1 r^> CTE© 

$ftW '©^(.*1 <?#t ’55RT ^ I ®lTSRrt 'JWW ’5l?T 9 ttW 'Sft^ 'STW a|(.1<P Snl^-I 

cr^ic® ^ i c^m 1^% ^ ctm (ferto ^) ^r ®*rt ®m <?Nt ^ ^sr i 
*ttf®<r \<toK ®m Rmmi%i ®rRn?r ctm 4to ■*it^rt ifr#r ^iif® w *ito 

®*R «ttf®^ 2(f®f& to[ tSR^^ET 'a|R>$»*| <P3G3, I 



f- , _ . _ Jj . W - 

1^5 2.01: 5®R *Tra^ 

"5®H *tf® (^TfWt wsr •il'SR ctflwl C*^ R 1 *^ W "5®R ’tf®^ 

^fW^psr <ir®Tir^^i <£&s\ csw sif®fi> to«> *tf®*w wsc*ito 
<H®iw ctc® ^ 2.oi tor (FNfaTt ws i ®rtofot ®®r *if® *itG?rr 

t<p*i i 























































M\H^Q (Periodic Motion) 

R 3 ^ RfR *R *£Rsf& 1^[ tor <^R»^ fRR> i£T^5tW 

'Slf^vj vst^T c*ito *|RRfS *lf% RRt RlR l ^RtR *RNl^S 

<r fi> w *R *R •iH^lw 4R^ to' w lto Rt *tf^%r rr i *Nfa^s *1f® ^al«M4 

C*Rt^ *TNt), (3jto to Rjto sjwp r^hr), tot RRtofaRs (tosr 

Rlltol RNf TjRff© RM ^|) RF® RttR 1 R*R Rf^ <fR5fi> Rc"1*< RRF1R R<Tl«-g« Rl% 1 



f&R 2.02: cih'il W ’R^RR *#R Sil^-sH 

RRR H*n*i Rf^ (Simple Harmonic Motion) 

ifiR# toiR rrctr 9 f<m^s Rt% rcbr w Rto ~nr Rto carter 

to*t ^ Rtw <p# *Rto rri R*§jT> ««iwim to wri crc^ ^ to to to 
Rfe^H rr 1 c<p«R'«a[C'o »ic4i» Rto® c*fNtt ®rr isr Rf% Rtw 1 Rf^ <w® 
rsrc® ^ «iRs w crotrir^rr *s0 Rfto RlRto to tofte to Rto®r rri 
to%» to Rcto rMr r^rr rr ^stirr 4r ’ll® rsrc® rkr, <£r> w tot^ 
crer 'stirir tricrr to* <itaR *kR Rfc%r rr <£R? <£i®tcR &«ic'o^. Rfw 1 

«||Rlew RtRRtER "I^T Rfer tsprRj vBH^nM RtRSR I %? <$& ijto (wont <£&s\ '**§3 
Rf% RCTR *N!f Rf% I CRtRRlR ^RC® RtRR f 5 ^ (to 2.02) tot Rf®R CR^pflR ^ 
1 ^rat ^rr rmcrr *<ft *1% to *iw Rm <nto to 

riri <$tom rtoirj rrcrr Rto R*it RSRfl, to ^ Rtolto <mrmR 

CRRRN 3 rIrR I RROT RT 5 Rlw ^ CR, < 4 fi> CR R*§R toaj «lf^? 

^laHlo (tt <?«(.<! ^5fR?r (if?r rilvoTD ^RPro'olw RJRJT <mc® *tl?fR 1 


'glR^ ^sR'tl^ 'SRSJR <1RW? 















































































2.3 'Q (Scalars and Vectors) 


fclWlCM ’I*© ®Ftt® TS(m ^ 

<hios ’ttR piR^ ^tf*t—sm Rs^t ?tf*t ^?r 
R*s> '©l v RM <JlPl i '©R ^ s fa e f '©iR*^ R»wl ^s*tEF 
PfPt "srR et'q?it *TR ^TT R^ ®RRTajT PfEt 
W\ EfQHt 3 1 I B^ I C®RR ®mftl 37° C 

Rwl 98.4° F i wWlwR ’SfMJ 

R^lJf *qeq(.®i^ 5ET '=HC.«i<p ®tf*t w’Jjwlw* 
t£f^sf& Rcu ^ETRjR 8RH ‘P-fll ' 5 Tt?T 'ft, ^?t 
®R RtER ^fW 4* * <JET %® RsRf 
•*Rs1* 'SIFT ®ET%® PR Pt*jE11 RRlCil ®R 
"sir <*r^ R^ *jc5l^ RRR> ‘pw PFsRt *TRi 
®R**IR % PT ^iR, PH>t wWlwR 

®RJ ^Nlcis ^ ^5 Rpf <FRr ®R R<pf5'Q 

ReR -®?rc® *oiR®i! ot ^iRt ^ 

RT4Jt RET SRH ^Rt *f1?t PH>T ®ft? 

PlR SRH ^RR ®RJ »i*t R^G (fsaf 2.03) RET 
Rc® ^r, Pf5t c®$® i 

®t*lRlSJt ^RR P+tllUM W, btR R?ST I RR*t 4«lElt ^ <i*T R?*BT 

Rpt £Rt*t RET PRTf Rl? I P5RR PT*ftR ®R^IR REST'S C«SER vSlRiH C^t Rs^t 
l C®f5[tER ®RJtEft (R’t <*R* ®E1? RtRl ’iRw RtlPf ERRt I RR®t 

^’fPTt elRft ^ET RER RtRf RtRf R®Rg ^ET Rc® ^ I 

C®f<J Tflftc® ER51R Rtf“t PlEF ®lMRt W ERR ^SRf PlRpP PllR (Bold) RR <?Rt 
(x, y R^Rt A, B) i ^«i R^RT ^»Riv5i>lw R|R wftn ' 3 T S R c«jc<p|c«i1 R»^ Plll>1 ^»w ENT 
^sf i tp»r c^ ^^Jc® f®rc*t ® , *R c<p|cil R>%c<p c®l^ rRHrR ®R 
^*tR (* "®R <i*t ^®R R^ EfQ?lT '53T ( x,y 1®Rt A, B ) i 

C®RtER «fl^llET Pltf ’Rtf* 5 ? pRtETt ERtEf ®TRET *I®R ®R< C®to 
RR^fRR StPlRR Rt, R®0SfR C®RR (7®RR C®RR C®l? RR RR PlR RET RsRR 
Ef^Rt^Ri 



R® 2.03: A 'Q B 

*8 WSltET c Co^? A 
'Q B PtC^ R^, ^R 5 ! "SfR ^RR '5RTQ 
* RiT I D 05$® C PlW R®, 
< pk c l tw Rt'I'G "SIR ^RR »R l 























































ohlvlReah 


«hr 


2.4 ^ (Distance and Displacement) 

^ W 'elWl'elM *ttos, WT Wt (displacement) &Ml*M 

■jj^itora c*wiw -sq i TsjtsRjt to ^ ^ wt gjfc* ^ 

RRIR C5^T I 2.04 fbW ^<^05 'aitahWl "^Pst ffPlttR I ?P5lfi»C® A 
topT ?P5R ^sjtopo R>c«1lfwi5lw l, 2, 3 ^T^lJt tof ffPflCTt 5^cs> i 

*Rt *1R> A R'^t'o m, (stfP 
W«IR A Rto 

«ll4MUl *N5 W 4 km qfe0>i 

B C*ffe I ^mt *|fiW A 

<£R?. b os^swR 4 km i 

(PF*fR ?lf*l, ^tffSr^ AWvB t^jpf 
f«Wt? Ml<MMM 'SPU Wlcil to>*l 
^«lt ^®T fes R i 

a ft®5*r 4^ *Nfli rr b 

tos “^” ott ^afl i 4*R ^ rrr 

A fa**J*l RE^I^F B R**J*I ‘R?[®t” R?T <PSO® f$3T 2.04: A C*^ 'afoh’Wt 

9f# i wt c^pfttR ^ a fi^jpr *w >iiSlt<M “fito wf i 

®i<H1m?i Rt'lc'*** B t^jpr '0|<HH i sr.Rc'o 

A f^[ CSfcR B f^5 ■'pfa® 4R5T '©R f&R?'® f^R wHS C^PtftR ^c*ic^ i ^ 

3 km 4<t° fteR toS ?m *ra?R to i wt ^ mf^r, 
*^RT R^T <*Rs Ito I 

*rf*r ^Pr r$c<m to ^ tonftto «il^>i rr crS tonftto *w 

RR C tors pffa'Q C®RR Wt ‘5R fito AC, '*I1=T 1.5 fowlPl&H 

<*r^ 4RRG to<r tofiS c.'oNk fw i ^ito ^Pr ®iT<phl<p| Rtf *ir Rf*t 
^fwsf <PW^ Wt ^f! C^f*f ^9 <P^C«15, C^f*t Wt (Pif^ 

■’iFoj 'RI C*R R3®f I 

A B *I*P® 4 km f^<p il|<p'^'o|c<i B C^t^ A 3,0^ 4 

km, >RR i CRT^ft A B Wt B C 5 ^ A < # , s Wt 

RSfR *R i iflP# 'oiI««pH>^ totf^S ^T ^ e tTW i C5^?r toUR Pr*t^o ’f#: 



Aoifc 

























































































Oh 


AB = -BA 

^jd>fir *il<fll$. rc®iI toro *)M i 

( -\ 

[Wt] = L (C5^) 

[^] = l (c^rm) 


2.5 C^t (Speed and Velocity) 

c^f ^ wNiwi ^ <?n>t cwioi>j((o wtft i c^twi 1%^ w *trb^ w 

*rf?T5lt*tT>t C^t i 'sc*! *lil , 4R'88lc*m 'ofaRl 4<pi>l -^piPRJ ^TRf. 

•iwwiPr (speed) w ^\ <nft ^ i ^mt ^ wt 

'»IC«1MM fC3f «Trf% '©kc®! ^ 4^? C^t '3lf*t ^ost f^s 

'55^ ^ITORT ‘jst'9* ^ I Ijft 20 ww® 100 m 

^5rf%^r «tR^t '©kc«i C'filVN ^ v 

100 m 

v = -—— = 5 m/s 
20 s 

( -\ 

-snsrr [ V ] = lt~ x 

\ ___ J 

<?m ~$m, 20 c>io<pm> cticti %?f 

£©Nk '©i<HI<.*iti *lR<i'©»i ^?I 50 m '©k<. s l C©ffll ^ 

50 m 

v = -—— = 2.5 m/s 
20 s 

c^t (?R^8 c«§?r ^ ^©t?r fa<pfi> ^ 1 

-\ 

^m: \y\ = LT -1 

s_ j 


t 4'*TR s T R*j?) «t*p <mI c*)c v © *IR3, ^m *rf*f 1 J*j[ ’tfs Rw&mI <pl*i '8kc«i C^t 
'stm c^t ’itsfoj <?^, whfi>$ ^ 1 ^ ^mt ^ 
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*IR<fR55R 


R|\s$ ^<1 ^1^ "Sjj'o 4R^ <RC*R VlMf *tt$NR *IR Rt l ^>1$ 4jl's i4R? 

CRtRR c'»'®^<p|<i (RRJftRR ^5RJ ?rf%R <il^w <pc*j<pi>l 'Snl^'-f CR'QRt RR*: 

2.04 fsss ^rat ^5 ^r° wt crrikrr ^srj 4R*fi> 'sjfoRfai RR©t ^r? <?hrr 1%r 1%r 

^WRR tiRtiife. i i*R? CRR CRRiltRR ^RJ 'RtRRt <r| ^rs^ vSnl^H fR£s *ftfR ^atR 
<3<ilw < P v ®5^ RRER 'jfo «i<Hh CRC^* y oi r o '0|<)Hlc,*i klw?, G-^fo <ic®i fate's I *Rf 
RR* ^il^WW A C«R^ B WRfiR ^TRffa CatRR RRR 20 minutes. ^»RER <?©tRR 

3j% R£E^: 

3j% = '0|f©s>|*'0 ^?T5 / RRR 

wfK, 

4 km 4 x 1000 m 

v = -=- = 3.33 m/s 

20 minutes 20 x 60 s ' 

^rhr rr* ^rt vm ^ wi? rt r*cr Rv5 i rsrr^Ir 

ri$m«i rirkrr rrr ~s$us\ r*rcr 4R*$ oma r*rcr 4R*$ ^rr» r%^ i ^ 

‘•^cRT^R*” ^ W» RRR RT, 20 minutes RRR$fR Rv5 
*TRRi 

^rkr^rirri crr <rr r*rr <5 $r r#i rfsi^ ^mr ^RR*f«R* crr <rrr*r^ 

*TRR Rt, ^ <$CRT RRRfifc® ^R 1%R 1%R CRFt Rl^RR blPi^fe, I Rf% C#t f%?Rt R5R 
R^RR R*RFf CRtRR RfRR^R WR ^TtRtR f*R* ^R<|vsH R*QRR RJRE't'Q CRERR RfRR^aR 
RRRM RtRR^R iRta R^5 (RtRRRTR 

R^5 (RR = RRR / RRR 

3 km 3 x 1000 m 
v = —— ; —■— = —-——— = 2.5 m/s 
20 minutes 20 x 60 s 

OSlRRt <R*fco *m, ^RRRRfifaa ^5 3jf^R RtR CRR* Rv5 CRtRR RR R>R i RRfi> rTr 
' flfoMtol Rt ^?R CRlWi ^»T ^5R5R ^5 (RiRR RlR ^R Rvg ^61^ RRfR sm i va||v||c^ 
^ ^RRRCR ^tR RtR RR RRR ’feo R%RR ^RR (R^» ^®RCR ^Rt RR^lR ^fR 
^RR djFoc'o Rl^C<P«l blfawi I RRR CRtiRt ^RR djfso'® RR ^oRR ^®R 
<sjF® ^R° Rv 5 ^f%R RR t£|R^ ^ RR I 
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^C3IT, uff+NT+l ®1$ *|P| FtPT $>»iH\s t'olVH *lRs'©'l ®1^ 

i£|^ »|Pl ^r djjvat'o FtPI® ^3*1 C^Ft PIC® *tt?R *It I ^ *tf®C® 

FlC 5 !^ ^R CSC’I foKSl ^RC^Ff ^It'G^If J i'@<i i 



Sfa: C^t ®It? 3jf®^ RtC^I *H«pul ®ltcat ®lFTt ®C3 (RWt? ^J ®IR3T 'ailuwPl SnknH 

fit i m w$, ^®t fipr c$ (£i^r *rw?c® <rfi ^§fi pito wb Pirate 

(fear 2.05) i *rw^t f® >rmfi "TO *R^t®c® trices? ^R^f® «<rct >RMPt 
RtC^? 


%®W: a|®ij f^t s^cnSj, ^$fi ^C® 

ima pi m&b ^f®?r c®tFtt ^tf^®^ 

^ fi^ d® -55c® <rfr *tfi^ 
^C^! s>l*H sit® a^t'© ’IRsuls 7 lfos Pis 1 

RtCB^i ^ "qfi PlM PI® ®kPT 
’If®? Plcs^s <lRs'»i ^C®t "sit PIC^s 

^3C$ ®lt PtS»i>l *ltC^> Ntce^l <p|c,ert aifi 
^ RSJ^t®^ *R! 

Wt ^FT ^f® ^C®t ^ 

*i»Mij& pt ^rpr ^c® ®m 

«*iwr »BRnR> pft 1 



fear 2.05: J ^'Sls RW a)S>n> ’fm PIlSlMl ^FT 
^j® «fl® SHAFT'S C^Ffa ^PlS'oi 1 


Ski: *IR*fi>C<P C^C® fipf ®sk % PlSt ^RC^I iR? ^R^f®C® ^JtW? 

t 5®?: *R*Rfi> ^sk C^C® fipl <ni5t PlM *RC^t 4^ tr^1®c® fCt> Rfwi skiers Wl 
Timvft ^®T W *lfi ^It «IRs® ®kPf *RW*t 4^ 5R^t®C® PIC®t «ltW! 


■^fl-'b, s»sr-io¥ oatt^r 
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2.6 Wt 'Q WT 

(Acceleration and Deceleration or Retardation) 

TO? ^C? 

<?ito wt ?cw to to® ?c? wt ^ to to to? 


- Hl^^'®(.»i<i ^|<i i 


TO? TO$ TO ?t? ijfSt TO? *tf??®? <X»IW^ ?C® *1 'aiMCM 

TO? ^ ?*l? «i!<*H'l*l *W 6 tfto T&ft xr$?t? ^ ?fa 

'«>'«<tin c®pr? wen? *if??®? ws c®tsr? wt ?cw ^ <pt 

»i^I«(.v® f®tc5r sr^tq ^ f^» ^R^\ocni wt i ijt? ?f*t ®Rc?t? 
to toUt ^®r to to ?t?i? t*t? ^fto «i?nro «n^ ®tor to 

*11^ IssR’t® ’lEh'si ?C? I 'sNfc ®1? C?C*1? *lRi<i's«i ?c? ?t '^l e t ?c? I 

c®rat? ’ll® TOfcaft® ?c? to ®ro to *tf??to? ctot ^rot e$i ®t? wt 
TO TO ’& TO? TO? (^f®?) ’ttoto? ?TO i ?f? (TO? ?t? ?1TO TO ®TO 

tot ?f®r to? fro <i^n><i wf to i ?f? to? ?t? ?*to to tor ?% ?*§to 

, *MtTO W ?t Wf TOI ^STlTOt TO 4M«IW"I1? TOPI CTOt TOfi> ?*§? WT <?? 

^flC'S *flt?i 



aW: 2.06 to CTOT TOft ?*§? *TO? 


TO TO? *19«®h c?TOt?W TOR? 
Wt^ 5 ^ TOR? PllMi 




B 


C® ^«T ®RC5, D C® "sp^ t«icrtfi>'» ^?®T 
®RC?I 



f53f 2.06: tilt'll <il4ft> ?*£? ??C?I? ?1C? WW? 
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TO 


^ ^r«otc?r *(pm TO te tow, TOk TO ctoto tow TOiTO to 

’tt'oiTO’ft wfTO*i 

W TO^ croTO TOTOcto TO, TO TOWt TO TOK TOCTO TOT TOT Wfr TOTO 
•ff TO TO^T TOrat TO: 


Wt = 


(c-mcro - *#tcto) 

'oijvo^l'® »msi 


©pfK <jTh zj^ltn o<p|c»il w*t TO u t TO?f TO ©R CTO TO v ©Ito®i TO*f a 


v — u 


a = 


'^C'm TOT [a] = Lt 2 
TOTO ms -2 


^Ic®?^ 'TO TO®T a TOTt sltW* ©Kc®n w»lwl <^*1 ©TO CTO u TOT t ^TTO TO ^TO CTO v 
(.<?! <p^l ^ CTOft l (1&<£) 2.07) 


* * 

v = u + at 


TO§fi> TO 1TO©ITO^IT <Wc<F 1 $|TO3r'®t^r 

v = at 

WlTOt TO^U ?TO 4TO TO® ^ TO 
W^TOTO^TOi TO5 ^TOTOJ| TO 

TOTO*T ■Tt TO ©kc«i t£(© TOPS? ^ fBBT 2.07: TO’TOI ^ TOTOPT 

©TO CTO ©TO CTO CTO CSlW* ^TO CTO 

CTO^rtTO^i 

©flrot TOtcro TOTOH TO* otto TOlro't cTO, TO, #t ^T TOctoto TO ^tcro wt 
sJT?r to to^ ©ito wti otto to# ’TO TO f*ro TO^rr otc^ ^ *ro ^tar 
otTOH to ©kci ©R ^§TO ^ *ifc* ^tc* ^ 1 c*i c’ffejn, *ttf® TO* ©R 
’jff otTO cTOj* ©TO © 1 * TO ©TO * 1 c® *t ©r$fk wt ©TOR ^ *ot TO ©TOR ’ttf®fi> 
TO CTO <pR«i TOIC® ^ *>ot ©kc®i TOW to® i «TO# TO ’$OTt*|J* csIot TOf 



2,07: ©RTOt* ’’^U <Pt3 ■W^sC’t 

’ll© ^l®i w* cro mw '^tttot i 
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Wt ^rm I ^ -q?5 *itBT fcnl^M 

*[t®t ’ft'QTTt ^ I 

^itwr *« vsimitH<i ^m^rtcn 1 %^ <mfa w mfimt to$ ^ ^wsm 

Sik<H valley i '55^ mt^Stto ^®f (g) i <J>N<Hfe. '©m mR 9.8 m/s 2 

'©(Nsl ^ C^lCTl <4^ ^5 fto CgjZS f^ '©kt«i <7f*lff» *tf| '©m ’ll'©t<H 

v = gt toflm ^I^C® qfcV i 

2.7 Ife* (Equations of Motion) 


vm c*rcs$ to wr «h -to© to 

<£)*m CT OT 


u\ ^ c^t, mm <m <mn 
a: 

t: m 'oiFs^»|'® ^(.<j(.^ 

v: mm m CV t 

s: ’RUT CT ^ ^ifWw i 


^f#s ^ ntPtoim tom *ito£r ^ m i wfa, ^rar tow 

towi rr to ^mh w - 55 ^ TO TC*f^n 

^ mtf*toim 'sitc^t ct ^pp|¥ ^(.<j(.^ ^©m stt?r ^<i’j(.«ii (£)?■ mtc^ <m?r ^?r cwrf^, 

^ i£T^fi> ^|f% ■guf C 5 ^ (7# s mt '©iRxg»|*« 1 *lfw o<plWl ^'t *Tt '®Kc«i 

c^m ’ito©^ ^ *rf '©lift c^t v ©ih c*m c^t *mfa ( v = u) '©ik '©iR)^i^© 

s = vt 

*ift w*h <m tor 

v = u + at 

m mm tot tot c^m \ tos^; '©ifttf 1*0 ^ m to?® to siffc 

<mm tot <?$ w tp ^?r tot ^^© ^ i 

*ra^ wq tom ^ito (<wi«if«ii>i) wm^© ^mt cm^ 

<m^mi c^r ?m ^ w«t ^mr ^ >ivi^h to mmt mrnifB^i m^wt ^ 
^5®T 4fi> w ^©t »rt I 


^oiSs> 
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Sif® TSgps C^*i? "5JB^ ®1^ «lN*l s = vt f®P*l£® ^ ^TfSRTf ^ 4^lSt 

*1® C^*t V ^ f^s *lt3®tt 


s = Vt 

®1? ^5pjf vo||\s$>|ia ^SfSff 

'4|IWH^ ^ «t® C^tfr -^c® 

Tpppm farcift extern #r 

»ml«l ^Ivstvs vs|^c«1 ®f? 

-siwm# \ wm& ^ir m 

^ c^tCTt m$K$ ^t®t® w& ®m 

<£TO C*fa 'SIM *t® ^ *t® "SJKI 

®r<fa 

tr u + v u+ (u + at) 

V= 2 2 
1 

V = u + - at 


V = (u+v)/2 


S' 




0 t/2 t 


ft® 2.08: ’iW'BT *tf®t® *t® C^t ®£B5 
, 2 #f m «c*t® <?rc*i?r ^iraiftr to 

C^fl 


^loer*. 'oi^lt® 



t 


-\ 

l 2 
s = at +-at * 

s_^ 


t£|^ «f^s 'filial *tf®? OT ^rft^ttiPit (tt <P«fe ®t? Sk'oj<pfi»C'fflR ^fSRI ®T t ®TtE^ I 
^ ^ ^ <£|^t 5|^ ®RTC® *frf? <?KttfT t 

C^i CT®*T: 

v = u + at 

vW + 2uat + a 2 tW + 2a(u£ + iat 2 ) 


V 2 = u 2 + 2 as 

- 










































8fe 


to "TO owra «iRr tot 

•hhfa'wH ejfawi TO^, wfi> 'aiN'Sil TOtBf CTOtTO (FtTO I 


sfet: ^Q\ OTt 1 ^fir ^SR^It CTBS 60 km/hour ’ttfsfB? WT 

W? 



TOm w?rj to ^t ^bt ^ro ^t to 4*r <ro* ( s ) <£r? 

■®RI ^lt®l ^t km »ff m *u<rIs l 


C&\ 


v = 60 


km 

hour 


60 X1000 m 
60 x 60 s 


16.67 m/s 


ulcers, mil* 4 W 5 !, 60 s 4 «flt® 1®RI? ^5(TOt CSlC^ ^ <PM 16.67 m/s 

*tfte cfc *nf^flhr ^*1 to? 

v = at 


v 16.67 m/s 
t 60 s 


0.278 m/s 2 


sfsj: i£RRjf «fl1w 60 miles/hour C^t &«nw> &«io» ^5t? tf@FT TO ^Bf TO i ’tlfisfB 

Bitot's 5 minutes TO?T CT?T i Hlf^lSu ^• v r»i <w7 

fcro: wi «itror c^t to, to <?m toe® «nro toto ^ wt 

'SJTOTO^I 


TOfaTOratTOBI^TO s t^^TOTO mTOTOTO^l 


1 mile = 1.6 km = 1600 m 


miles 60 x 1.6 x 1000 m 

u — 60 t-=- 

hour 60 x 60 s 

<TO c^t t; = 0 


26.8 m/s 


































wt 


v — u 0 — 26.8 m/s 


= -0.089 m/s 2 


a = 


t 300 s 


^k -0.089 m/s 2 fast W 0.089 m/s 2 


g|wj ; 1.5 km/s C^t 'STTC^f 10 cm ij < PC'® i 

WW? 

wen: a|i>t <psIs ^(.w?. v 2 = u 2 — 2as ' 3 pjfi> <y<q^|<i <p<il: 


c*m <x*\ v = o 



W: 11,250,000 m/s 2 -11,250,000 m/s 2 ) 


2.8 ’IW (Laws of Falling Bodies) 

^rat ^Flft OT t*T ^ Wt g, 8NW 

wwiwi ^B*Br csktf <35® f^r 4fi> «it%% ^ fter «ft^ i 4 *Rn?Rr 

*tw ^5 <?fc^ ’ijiPiPi'Q ^ 3 i 1 ^sr^rr I 5 ?!?' csic^ ^jIm 

<a*tra ^1 ^ifrj 1 ^3f^jj^it ^cc^: 


r 


8kPf tk|?r '®i<Hh 'Q 3)<p^ 'Sco'sl C^tCT 5 R*il ^ Jiaih 
*W I 

^ 5 : 1 % c«n^ %t ^p' ^rc?r (t) eft*© <?m 

(v) dr -5i^[*fif^ 1 ^fk v cc t 

^aj: 1*®RT 'oi<iHl r i C^IC^ 5 R*il ^t*ft?I ’IPs <1^ ( h ) 

^ ^©t if ^ptort (t) ^1% wj’flfw 1 wtfk /i«t 2 
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?t ^t*uM4‘i'6rFi'o ?ni <\wfe?\\y i *tf® *ppfc^ 
c? qSN^wi <r? ^stl prip^tw u? ®in?t ?^ *tf® w 
?rh? ®nj ott ?rtc® *nfih '*ifs4‘i' | a Tj?rc^ com s ?mi? ?*?t wifan, 3rat£? ^sr 

wWlwln eiu h ^J^l<i ^cHti ®t r u a •? Pit^l g 1%??, 4 , jti>lR ^fN^T! 


\ 

v = u + gt 

, 1 , 
h = ut + -gt £ 

M 

v 2 = u 2 4- 2flf/i 

V J 


’Biff's? ’t® 1 ® ?»^? c? 1®# ®ifc^ «ihw 

SN? Jjcqfii <i«nc^ C? 3f^ S®\»| CSlC^ C^C® C f T'fl?lt RC"! c<iw>l(.*il ?*5 *1*1 w Piet) 

*i®C?®Nfc 3jfi> ^^®^%*|?f?®? ?*?£??? i 30 «ll»lHM B?Nw« 'a|p»'M®H 

?tC? , »lt’l *»H? ?t I 3]?> 5^«ll ?sftW ®l1? 3R0 C^lft ’IN? t5*|? (NW C^C® %ST ®lN?t 
(Jtt^f *IN?fl» ®JtFt 3)?? ?sN®rfi> *IC? t?E5 t£TC5f i i£0 ?0> ^l®l(?W ?N1? ^C 4 !, 
^l'»hD*1 3|^fT> fr'Sw ’tft’^t ?»?f ?C®T ^®N®t 3|?? ’IN? 3R>^ ^ttl f?E5 «£TPT 

*1®® I ’I® 5 ® ?*§? ^PNI C?C® ’IjlPlPl'SI? 8N? 3js0 (RRIt ?t? I ®t??sl? e l ’1®*®?*$? 

c?n ?t Stb ®h ^wN^itc® CENT'S ?*§? ®? ®Nk ®ift 3)?? ?N®r ?? 

?*p %’lra^ 'JlNJlWNfl?® ^? c l ^H'olw ?sT5f ?*C?i -qalcetR *Nt? W? C?*t 4?? 
'OlI'O^I*® ffWq I 

’fflf®if*r«? ffifl? Tjflfl* g <<nr ^1?tt «N ^ 1 w»f m ’U? «»l v «*bt 

^Rl^’llt®^ I ’IjlPlPl'Q 31? ^f|? ^30 'Oifoi^l*® vS®\©| h 31? 3J30 ?t®t ®lt? 1%^ 
?? I 3$ ?JS0C® U = 0 *ST PWHt ^IN?I ONC® ^ NWl-te tosl t 2 31? 

i 

anst: HsC®cS? 3RS®f? ®tM m C^H? -5PB1? 150 km/hour C^l ?®f 1 ®J® «1 <7T 
?f? , *H®t %’t^? ?®lBt ^® ?®fBt W ^’tc? ^C?? 









































































, „ 150 x1000 m 

150 km/hour = ————-= 41.67 m/s 

60 x 60 s 


^5??T 'SIt*0tWt^5 Wt ^ ^>1* 'Q*t<r ^ ^?R7TI C*R ’tW 

(TlW <7$ vBbbv©|t5lC<» %tR f%^r 


v 2 =u 2 — 2gh 

v = 0, w = 41.67 m/s, g = 9.8 m/s 2 




u* (41.67 ) 2 


h 2g 2 x 9.8 


m = 88.59 m 


(smr 30 ^rr kmiw« *twi) 


8W: <3®%? fe wm W w ^ WFF C#t, m 10 km/s! 4 
■?Rs^r ’ll'sc's 'oil<p|c*i<i Rc<p *5 <pi3I <pMc»(S C’tMt ^p'® vSiw? 

S'Q^: l^c<PL> 'sitfst <psI* C5^t ^ C^t 41.67 m/s ^ '55^ 

10,000 m/s 

(10,000) 2 

h = ————— m = 5,102,000 m = 5,102 km 
2x9.8 

^8 <Ftc*f ws\ c^t%3 CTtCTt 'jpr v®m <pm ^ 

^\m Wl^ ^ «TOlf| 9.8 m/s 2 , 4>N<Mfo WU ^ ?lfop, 

-qfw < 3 ®% csrtf ^5*iar ^ ^QTrt <iRr 'sih «ft^j ^rat 

v 2 =u 2 — 2gh 

^f| < 71 * *rc<i taft g ^iprt ^ i <*fc wm?r c^im 
<7n>t *rt i ^stt *m\ <#<s (7i$^ f*t£*ift (Tret fwt fei <pso® 

^Tt! 'JTt *tt3E«T'Q ^ ^ *Tt, ^ ’tf^s C^tCTl f£® %«T "iMc^ 

TO* W«t (71 '5t*t ^ <71^ 41>t 1 ft®T 5 3tf5 C*fa ^ *HW! 


^sft-% 'i^ti<R'feM, w-io^r oss|f®t 




















































(to 





tor tot 



t*(C<J>|c.ll C?*t tiR* Wt Ito I 

to» « ^Nf&ar) 



*om to»i? to? *flfw*iflp»it <a? ?*to to«H*<3 c?*t 

^ wt? c®va? w ’ 9 \ 4 ^ tow w<rft i (fit witc? ^wt ^ totpit ^ 
<?fto? to tow to <w? i <?Nf5ar to to? ?iPr tow wt "rot « 
to? tto? ?tf*t %? 4?* ‘RFRT ?tW '0|^f'© c*to» <1# I 


d>to 2 .oi 


»H?i (s) 

w (m) 

0 

0 

2 

6 

4 

24 

6 

54 

8 

96 

10 

150 


(s) 

(m) 

0 

0 

1 

1 

2 

4 

3 

9 

4 

16 

5 

25 


4*m »ntot to <*to#t tor? wt wh i w? tow? <w 
tot wt to «n«iMl waft ^rat >r tot wfi> *>iwf *ttopf <pwt to 
tofti «w to toft cwtt wt wt ^ wfi> ^5 W? to%r 3 ? ^ 51 ? 
wt carotw? to wr w ?t i ?pw toe? cto to ?t, to tow? Tj^, c?*t 
ftot wt tor cwtt *iF»Hs ^rsj? wt *(? ^Rjst ■sr i toRTO? *tfw 

Wt? 1 5RT ^utosto air track Wt? Wt W (Wtt? tolPH wft 'flll^Hd 
Wfi> ^w» CTO tolRfll W^ft? baft Wt? CB^Jf Wt W i *TTO? WA 

?*g? toto ?wt? wu tajfw w¥ tot twtotor *rccw 

W?l? Wt W ^llwt ^to#TO'?TOf CWW^Ito »it??ti to witw> 
«tot to <?r tow? ctossr ww wi? wr <q?w to*f tocro ^*tm | 
^RSt? TOft I W?? ?tE? W*?tW? to?F®W? <??W ^ (to ^*tt5 cSWr 2.01 

V___ J 


*o>& 
























































































4 ^ i sm ot»k c©t*rat lifter <?iSfi> fa®? 

fa«t i 



f&Sf 2.09: C^t-WT <iR? C<T*t-^OT (?!fW stt^p 

c*Mtc?r c^Nfat ^5^ ^«t<^ i 

4$ *lt#t ^t Qifawi sm OT^far ^9-W 2.09 felte OTdlCTt 

^ t*f cwm tsrj 1(^tfsajf^ T5fcm ^twr 


















































































































































































































































•WlRwH 




2.5 (tfG^G® «q j 'jf5*i tj^ 6.25 m ^ I 



minium *ifw w «<wfl> c®r#ar TO <tRR <TO ^rat 

^ CT*t <R?T <m's *fl?Ri CT*t «<<HI(.»i*i ’ll^'ocis ^l?M 

^rat Pftta <?TO *f$ 0 (TO 1 WWW 0 m (TO 1 m ^9 

«ll&*»l TO£^ i 


«£ft: mm ^s c^t 


v = 


(l-O)m 

Is 


= 1 m/s 


^Blt ^5 o (TO 1 s mm m\US *t# i <f)4^elM 1 (TO 2 s 

4?r (,«^n4in ^ CTt 


v = 


(4 — 1) m 
(2 - 1) s 


= 3 m/s 


^ (R’tfi* 1 2 S ^ "SJHtSJlf^ 1.5 S 4 ^los *ttf?T I 

(5<P^\»|(.«q 'oiN«q| OT*t VS ®fl^ 2 3 s ^ C^t 5 m/s, 3 4 s <*f?T 

'sjRNtW ^ C^t 7 m/s 4 5 s iS? Rf4RtR ^ C^t 9 m/s. ^ ^*fT3 

faqfljFIt >Sff^P C*W1or OTTO *r$ Wl&lvJB i£TC^ WtM ^ f^OTIt *HMliHT 
TO TO ^ TO %?lf|l ^fSRTf ^s ^ 0.5, 1.5, 2.5, 3.5 ^ 4.5 S «fl 

^taft, i£i^ R**i’i,c«ih cm iRsSt »t*»iuHT c3ot otg?ir m 
y oiN<ll C<lC<p1c*il RSfOT OT’t ^TO I c<l^l«i: 3 s 4 OT’t $,0^. 6 m/s I 


2.09 f5OT C^t-W 'oitol* m wihul ^ef (^ ?s^s *f|iR I 


Wt <to«t •iR^'own i m\ <ro* {£ ^ wm*it ^ ircror otto^; 

^?R OT?T OTR '5TH *IR I OT3R 2 3 s <*RT 'SffaRtOT OTE’R 

•iG^WU i 


(6 - 4) m/s 

g = (3-2) s =2m/5 

wc<pic*ii rtos ^ ot?t <p^c«i 4^ *tr *ir 12.09 fro 
C«T*lf&S5 4fi> OTTOt TOOT. 1 


* 0 ^ 




























































*11% 


<to 


?m- isrc# coffer Plw’SwW 

^TSTCiRT C^t R»^l M3 3 J 3t'« C*iwf^ I 'oil^ml R^'o'olw ^ 

i.®Hfi><£i 'oiWc's *rn w nlPl , J v (. s nl <.33 3»3t'© *1133 i <±i3l«i fq'a)*i 

(7^ fair <4w <&m C^\ ^ Wt TOt I 


A 


J 



2.01 


'ot«rsi fc*fir ^k v » *tw ^t?r ^ g* ^t i 

$tW"lJ: T5k5T ^gst*® dra$ xj?TC5S ^J <33 TO C^lto? 

1>|C«13 ^ItVf -Jl 1 ^ C9H ^nl I 

Wttfo 

1. *m*\ W^T C^S^T c5^r 

2 . Ifll? ^t fsrST^ (T^f 

3. WtR\ PtProlwm «il<p|«ra ^T C’l#!*! CTfi> ’tfw OTtfa *ftC?T 

___/ 



f^ar 2 . 10 : ^ *iwf aresft vii3c<w *lfwc3 cpf^3?rt agic^. i 



























£8 


*M'4RwI»i 


? I TOt: 

1 . *iwt ^t ^t cro ^t c5to to ^ro £ro# (l) 4^# fro ^t tor 

(?TOr CTC’f *ThQ l TO «lMlWI 'Oito»l*© I 

2 . wr ^®r ^t cro ww cfctoto to* *ttc*r TOsft ^ to 

TO •Tf'S I $Wt (h) CTOf TO I fcfctolW frr*fr to ^t 5 ! to TOIrf Ut®[ 
(sin0 = h/L) TO 'TOt i 

3 . ^ TOm«i TORt c*Rto Rt r^ cro 'rot to cr# *ifto 
■to i 

4. 4RR Ut^ *(C& TOw»l, C*Rto Rt TO# CTO <P^*4 sC t RRR TO CR^ 

rrr# RtTO to - i <*# t$R* <pm rtto ^trj to# #*t v QTrt5 Rt «iffl Rto - 

sn^mst^r i to csorctro rto cr# Rtro RitRRt r*ri (®n«wm tor* crri^r 
ctTO3 *m Rf® to) c^irot toR *i*i# tots to) r# wNiom rto 
R totR RiRt Rto *itoo w Rf® to ^3 ^ to#t to to Rt, rsirr 

RtttRR Rf® TO* CRtTO (TO R*R RTTO TO Rt, «IRITO TO^t ^JTOtCR TOt 
is<ph i r# RiRt r!^ Rt rkr* ^Nsi wIgtoim rrr# TOtt? ci#t r*r$© *nf? i 
cTORt TOtto ^sm to* ^ to., *icr (TOt *trot crcto w *to tro 
TOt i «rat to *trot «ww ^r ’froto *to ^ro 1 TO^r to to, 

2ito> TOlJt ScolsR <pfK.^s> 15/45 = 1/3 CRtTO RRR TO l 

4Rr ui^ *j&fiSc\s iihw»i c*Hto Rt R*RRto* *l%sr CTO to 4R* ^ to R*CR 
TOUT *(TO TOt i RUM«I, C*tRto Rt R*RR# Wl *#&V C*tR TO® C<feRtR ^RJ 
TO *ITO ^ CR# CRR TOt I 'SftR* Rf^R* *|j*to* tof R5 TOT £t^o RRR 
CRR <PW »TN3 i 

5. TOtto TO *lftalfl» TO *tv5 TO I 

6 . "51^ ^iTO» fro ^t*f fro (TO "TO TO I *$5 ^f% I 

7. ftfRr ^itro# ^ toto to ut^[ '6 iim^ 5 «Pr ^ TOt i ^ro ^Rrc*f 
v5»vo| CTC*f TO I <4^ S»vo|<q iSmU 17H TO "TOt I 

___/ 



















































































<t<t 




8. T&1 ^ tpT W *ltl^t«N 

w ^ ot <pcit i %r ^tar ^tlw siw>wh!4 % 

(.<1^ <pwl I 


9 . <^^5f& sjt^p c^t^ltcsr X ^5(W sin0 Y ^ 3jf^ T ^lt 9 t ! T <KS iiT^fi> pr^lf&ar 
'silc<p| i <^Nf53f CSfCT> c<ic<plcil 1 >I(.« 1 «I ^f% <33"^C3ti 


*nfr 

^ L 

cm 

tefcvsi h 

cm 

sin0 = 
h/L 

t 

s 

^ =W$/ 

m/s 

9|\5 

m/s 

1 

2 

3 







1 

2 

3 







1 

2 

3 








^IWlM: TitW?T« «IIMlMl ^?It 

®f*HJ 'Sffa < ^t *1^ '0|lc s ll&*ll ^Wl I 



voi^i^T 2.02 


eftft am 

'Sc*rtJ: ' s lt* 0 C 5 f ' s (Ht KKO& *H 4 w C^ ^t l 

W 9 !^: ^ ‘®fl?f , 1t 

*l«w «1fat: 

1. Rfaq *i*<.*m *lfa wMlwl* RPfv ^1W fW <K3 f^?$ RM: 

fcrf^ 9 lf^: (?Tt®ft OTtW PH® C^We ^tMt C*t^T ^ (TitWt 

^ ^ *itt*t ^ wlrMIrr ^<rc® «It^w i 

V > 









































<tb 


*1 *t1^: '®lR»wi ^itow-Pt^PT ^5tPT-'4lPT *F5Ps 3£4 I 

v l4U^'Q *tfa: ^Ww C‘tIvbIc'0 
'"'Hi *tf^: ^ ^s IjPT ^tPT-'4tPr whit's ^ i 



2. PT ^RIBR «tta PHt PhPs tt$ T5t?|T W 5?,f's«i-fe.fi>«i i!'slt<l I 

3. 4^sr PhH *ll4i>h4» ' s ^ \<fa, w, *141*^8 ^t ^ ^nfi> 

'SosliH 4 5 4C4 I 

4 . pt *it^3r ^r ^rr ws »wft» p$ *tta ^pti pi nw 

4»4t'o v ll<it4 *Tt PT 4*148**1 Pl®Tt PIC4 1 414 *tP5 4lt4 I 

5. pht? ^Rf *tta ^it ^®ips ^ wwww<i 

^TtPt^TlPf Pl^ PNtPs'SjR'i 

Ptt ’fW PT ^4>vslw ^*tPlt «tffc Pita tar 4|faPs *tfoCT, ^r tafft Piw 
4*511 ^C4 I 

C4Pf *lta 4*l<f<S*4’jc"ll SlPlIepWC'sl »|R<1'S1 w 

PIPs ’Itc^ I PPR ^tPT ^ ta 1%^ *11% ^1? PlW"1 Pt'OTTl' PIPs 

•HOT I “fclta « *1^ *lf^" ^s TBtPT-^tW PlMlPs PthlPs ^d> P(Ps ^PTI 

«IIWlMl: ^Tt '^t'51'Q 4*l«lt4 ftta *lta sM^T 



D«T® 4l*14hc*14 JjJ^ C44 ^4l 

'By»r*|J: R>*i R»*i 44PI 'S|f'S8*1*<s *J4'9 Pl£4* •Tl^Tt 44 M4 4l44l3.C44 ijf'S C4^ 4*4l1 

WNfa^T 

4*lcef4 4ffi: 

i. uqfl» ^?n? sm i<wfl»*npr # tar piW> c*n*, m, Pim^r 

^sjtft) "sn^NlPm ^ C4?T^?IPs ^C4I P# f^s^tW PJ?T ^IfiT wta 

W *ltPT <TPT ^rat (£R# ^Bf $*tftr 414*1* W41 £hPT PsWsJ *l4Pl i PliT 
frNjfi> tar PTPT PIE4 i (*ifS>4*'alt4 TJM1?r 'SFff *i*f *FtCWT voifvs^l*® 

pipT *p*t tar '»ft ^4 PT'Qut pips *itpr i) 










































































i. ^ to to ^5 ^e, w »iwt\ 

*j?T9fi> W|fe$»| TO9 C^ tpT os\m TO¥to ^9 to t't TO C^ 
*2^9 c^?r to ^ i ^prlto ^ 'fl'^*t fttoi?r <£N<mR. 9 J?t 'StM i 

3. 4TO iflTO ’(ten oqMSt tot*? ^9 C*^ toit, <toit tot CTOT 

isjl's TO?T w>v| <pwl i CTC9^ ©thl 'silc^ ^ 1 ^ ^ ^9 'oii's^»i 

^it*ic® *n?ro»ft cm to i 

4. *ll$4k'©lM TO TORT #*f 'QW ^t «IW TOflSR tot ?ItTOt ^ 

9^ ^Sf K«T *TtE9 l f%f$ ^ «Tt «ffw v»l 9 C «1 TOI TOt?T W»C 'oiNol ^5T^?Sf 
*N% ^ ^^5 <1# I “t£|<F W <w, W W to” 

^ ^?ro 5 ^ <ro^ tot to i 

^tes^ 4TO t^T 9W TOT *ltoM 9*TO *f|ft l 

5. tort to Rffto crto *rto*T, toit, <toit ^t totft £t«m 

to TOE 9 TO TO ^ CR*IT ^ M tot w 4 ^” 

9fwm ^to ^ tot i to ctot ^ *ir# toRr to ^5 
^ito^r toes to to tot wt«if tot c*M <w toi 1 ^ to to 
c^?r toit to^t '§ft w *Rfa w t->ic<p^ tot crot^ 1 ^to^i 

«£$ TOlft TOC9 1 

TOT to TO TO C9? TO ^Tt'S 1 

qlCPllMl: 49# ^f^T TORRT TO (TORT TO TORT ftto TOT <7# 

ctort *rtcto sttoif^ f^i <?# Rwmri ^t?t 

C^sRim ^ W ^vsf?^ ^5f TO TOT 1 




^rfWHs ^9 
L (m) 

TOf 

t (s) 

sfv5 = 

L/t (m/s) 

















_ j 


^fr-v, 'i^ti^R'toM, s^r-io^r oslR 
































































































•MxIfoasH 


(Hr 



snsr 



1. ’ll® 1^5 ^p«t tfrfS 1 % <»i«<iv cff*it« i 

2. *tf?R®*T R**^ ijRm *tf?R®*T ■Tt I ^£TBt f^ ^T®^7 J 1t( < 5 ^C°1 CHIT'S I 

3. ^*OR#N^a Wt ^Tfajk^etR's Wt CMS 6 1 “'jRlffc® 

(SMjf 5 b>'o| CSt^ C^C® f^f arfi> OT C^t ®TN1® <MM, efor 5 h>'o| 
<3lC® C^C® %sf R> ^ MFt 'aiNI's <?w> (efoi 

‘ t jR%®'a <iMc,ji« wot ^) i 

4. ^R%® 1% <^R*T t*q»l(.*i1 'srMI C*N1»T C 1 ^ Ijfsf iRH 1 km f*tC?T 

Rc<p l km ®'*R S'Q^ Rc<P l km C^t^T 'STtfri? WRJ’ltS C*ffo^ *ilc<iv 

5. »I*I'9UC 6 R ^RC?r 1% ft^ft '0|R>$»*) 


SfrJ 

1. 4®fi> *l1f® ColWN ^pT 40 km ^ Rwic^, ®fa*l? 40 km f^> R«it^, 

®fa*fa 30 km f%3> Rkic*, ®fa*fa 30 km R«jc^, '5fa«fa 20 km 

Ruit*, ®1?m 20 km 1w ®fa*fir 10 km *rf%*T f^ Rtilt*, 

®m*fa 10 km i#H Roi^ I *ttf®ft CStm <$& Rc<F W TJBT 

2. fear 2.11 4 OA, AB, BC CD C® C^T ^ Wt MC*lfiS« 4^? ^ 

<?lfi> I 



3. fear 2.11 4 y ®hf c^t*it ^ w^r ^c®t ®t^FT c^f ^ ' s rt*T oa, ab, 

BC CD C® ^5®t "^Tf l 

4. aR# ’trf®^ C^T 30 km/hour, 1 minute ’tlf®^ *tR>W’t ^WpC'T C^C® ^C®Tt 50 

km/hour. ^ »W«i ’llRft ^® '0|R>$»^ <pmc^? 


5. 10 m/s C4t*t ai^iST *f*\ «ii<pk*fa f^ ^® 1 <?ri>t W ^gc® ®k<q? 





























( V ) ^ 

1. W'fa <£ R 5 ^ S 

(^0 ms -1 (*0 ms -2 

(*t) Ns (*T) kgs~ 2 

2. *|% W*f *1%? 

(^) «lfe (*) *# 

(*t) «r<kf5 *if® (^) *# 




fB3J 2.11 


3. I^T ' s R^ft 5 T C**!^ R'il ^fat?T *!'**'» "^5 FiPro J l a IMI C*T «lf'sq»»l “POS ^$t ^ 
TO- 

(^) (*t) 'wfc 

(’t) ^st^nf^ (*r) 

4. i£R^ <P* l 3 ^ ^41 C 5 ^ a Wt i ^ «lfotfl*<s ^ 

$£■<: 


(ii) s = u£ + - at 2 

2 

(iii) s 2 =u +2a 


^ifW? 

(*) i 0*0 ii 

(’t) ii « iii (*l) i, ii 'Q iii 


5. 2.12 fi>W C^t-^fSRI ^P#caj? C<pH(D *1W PT«lf53f Fieri ^ca? 































'bo 



2.12 

^sr%t aw 

i. <n<SH<n *i*ififoisr Plwcfcn wi^r c^stc® ^fir wr »ift&*nic»i wit ^t i pt 

«r 1 jJ Titbit *IW 8ifa 5 minute *BT*fiT *ttfw 1*ICV»lflllJH PlW 

CTC*1?f '5fl 5 T ^5«lt f^i fi«T I 'Srt^T C*K ^flgsPT £|% ^61? 18, 36, 54, 54, 54, 

36 « 18 ftWlfilJH l 

(^f) ©K^Pto ajl© ^t? 

0*0 ^si^m *m wt ^jwi ^cat i 

(*t) g^fSf 5 'Oi^l*© PH? I 

(?) t^cfr c??-??? <?T<it5af «iwpi ?>c? ^ur "^t i 



2. m 3ft? ©ra? i4r^»f& <r*s a W't t>«n^h W?t? ■sc.^cej. i ^anf? C?? u, Cl? C?? v « t 
^TSTCfT ©ll©a>l*© S, ?t^? TSRseft %5? c5R(.«l W3^IT "SJ 5 ? I 



u (m/s) 

V (m/s) 

t (s) 

s (m) 

a (m/s 2 ) 

1 

10 

30 

5 

- 

- 

2 

5 

20 

4 

44 

3 


(^) wt •W’WHt^W? 

(?) < $f?tl? 'ql«<p4®f '^?f B f c^r ^?? w®l? «iIr*H? 

(?) difit«M 1 s «*BT'S|1 s Tft?lR^0ltl 

(?) HiPil^^p 1?tsf?c s t? ?twr 2 *r? x« ?w? *r©^j 4*c<il i 

















































(Force) 



TOT tflPftfl*? C 5 !*^ J «5 t lR’Sf5t WlPl-fJl *?l»lHi> i 

'mfa ^uiw ®imr *tl^ to ^imimi ^caft 1^ ph ^ ^r cffi to 

fal ^it ^#1 ^ wms cpm ^5 »iMW ^ wra- ^twt ^ ^®r to 
fiWsw* ^ii^iD ^ to ^r^i 
^»«i c^rS to ^»oln ^TSRT ^ *qMfi^olw$. RR>*i <mc*in ^®T, w^$t, 

2t^, m 4$ totoTf^ ^iNif fcifr ^ 1 



























4 w*itfc c*tw 


• NQ <^5^ sffflSa « PSIjW^ £W ^3f w 

Otic'S 

• CTlf^ ^FET *tEETl 

• ^t*U 'Q 'q-nliij ^5RT £t«f? ^JNJI <P*<.'» *lt?R I 

• ^ I 

• t5*|? 2 f«l? %5fa*f <T a 'sqc'o *tfa? i 

• PjvSStis «jf®?r ^af ^r *rf%siN <p«k« *f|?? i 

• ftteBw* wURit'Q *imi 

• iflw? Sf'Sfa fagfa*f <MCM> I 

• 'SilMC’fa ^J3f 'Q "^TNJt ^303 *tT^ I 

• fafoq sfai?’ wt i£r? wt ^r <p«cvs *m i 

• ^IWEt Si'oh RcsHH <PSC'® l 

• ^t e^-^f^t <mI<i ^ttel ^IftJt *tt^ i 

• «iI*iIghi ^)<u.»i «(4cH« ^sxqltxp £j«t? facs|<H ^ea ■‘IR^ I 


\o±b 



























(Inertia and Concept of Force: Newton’s First Law) 


«rr rtor mro ^mr ^t, wt (4 r? wt), 'aitoi^ ^ <rrs ®te<iR toto 

RtCR wfa R’RR^ 1*tC*tf^, RfeR R^I^H^CRl CRR ‘iRv ’Itogst 5 '© RR*(]I RRtRtR 

RRe® <?r*|eRt RjRtoe R^cafl i ^ ®rRjftR toRt rr stem rcr 41'olw Rto ^ R*Rt 
RtR 1rot Rfto r*rt rir toR i ®hrri tofcwR sm to ^ RRe® 
*1#: 

toSwn em ^ar : rr stem Rt rrtcr to r*$ to Rtro rtocr ®Re® 
tot R^vg RTOeR bole's toeR I (^Rle®^ RtRR CRR C*ie^8 C5$R ®1^ WtFp 

RCR fw RtosR R>Re® RtRCR RT, CW RRRCRRtR ’PlH «f'sc'© PTC® RCR 1 ) 

____ / 

totJwR sm^eaR to to to RncRt wut rr rt rrrr tort rr rrrI; toft to 

R’TO 5 *m RT CR'SRf to® CRft tot CTO Re® Rf, to CTO RtR I ft% tofi> to 
RRRtf, TOR toTt R^TOlt CTOTt 3R 5 ® R*TO WsTO ®RC® to Rt i rw to (TORT 
R*TO R*CR Castors CPltRlR CRrtCRTRR Stem Rt RR^Q C*lR to® R*§St 

to rir 1 TOtcRR fctRto ^)rcrr ®ito®t cro ReR rr crotcRt 1 r^ rtocr riIrcr 

to RCR ^m® RftT CRto RR Stem TO CTO RRl fR^ttCRR SfRR '3J3T cTO» TORt 
®tto CTOft CRfctRf®IRRI RRCtoRRffs tot (TORT R*g to (to RlR ®tRCR RRTC® 
TO CRRtCR (RTOt Rt (TORt^tCR RR Stem R»Rt RCRCR I toR, RttoR RtRt 4 RTO 

TOtCR ^C*St to CTO RR Stem R»CR RRRtR to^t <^t<P RtftCR CRRI to R% 
Rl% RR RR R*R R^CR CRGRt CR® ^stRCR toRf Rt®^ CRto CR®lR RRCTO RRe® tot 
tflRsfef R 5 ^ 'aM*®<Ph RtR RRC^ I 

3.1.1 t 

RR Stem Rt ^Rt Rw ^tR R^l CR Ito toes RtR tR»«Rt Rf^tR R*^ CR RR >^)*1 toC® 
m, R^R W5®t | ?1tf® ®Re® ^ RRTCR toRt CR®feR crtor 

to» c£|R5fcT RifffR R1^ CR^tRCER®f®®lR^RtRR»tl “lUiRR toR Wf Rtf®R RteR (to 



























































































•b8 


•hNfowh 


I *ttf5p Spiffs ^ <PWC5.If 5 ^ "iflwH '0*fc^ W*t i£)*|Ftf foft 4RI 

1*^ t>|$C^j v$1^ 1t llto 'Q*tC^ w«t C^C-H ! «ltCB^ I WM.'J 4i5T 

®fVb'»1 'Sl^ <i]T>tW ^T 1*#5 et'tt'ol l 

w&m ^wr *ti*rat w<a cs^ mu* to <?fco o#i 

W<S ctw? V|I^H5<I ■'pt M ll)-S|l5l^ <7T W 'Sjlte *it fe? ^T %5? 

w«t fflcsr 'Q’tERT W*1 *tf^ W$t* S*WlcH l PT fSlf® C*|C?T «tTO 



few! 


-\ 

SflCTO «iw6t Tttf «R?f ^1 V5% <£&&\ 'JjjSt CSE<1 ^HbT&W C&W 

t^C?I »iRc?I 1^6 I \J?lK> gttC*ffi C®^ *tv5Wl C^R? 

_.__ / 

w&m ifrofi> #r tjh <*&$ ^pst 4i5it?F ® %?r c*nw ^$t ^ti 
<«iSt Wfi^lwti ^RJwH cslw ««w 6 t 1 w i « ®<r 

to t£R# ^q cm\ t%p *tfc ^ppipf ^\v\(m piflhr wr 

T^Pt^f sthcv® ’tt^o ^iPTt ^l«n^l »il^«n ^ 'Sift 5 l^c<p 

« i£^5c® Gift ^t, v5fa ^1<J*tfct ^ ®BET l ^r>(C@T #? «w 

*inu3, ^f®r w ^5 'art^ ^ftr 4^st *tff*it*r! »w si^c® 

R«H*isiys ^ ^ ^ wsm *tffsiN i (csfrral t^rafrt OTit ^cr 

33 ^*j< (£|^t w w w^O c^tptf Ifsp ^ c#i ^r w 

R*i>^ c^f*t! 'Stvtovsl Tlfw ^1 ^5T vstec«l W8 ^11 CvsN^I R*l>«l^. <f|^1 <PW?, ' 3 T5Jt^T 

•IfiNH^r sfBiM "^t ^ ^ w c^f*i c#f If^r® ^ ^ 1 

-s^psf tfgr® wf Tjm i t%^t «i>u'oIm ^®it ^fir, ^ wsv m at«i^t 



8W: 3.01 sJI^f t^o ^mnnr ^1 wt ^ ^ 

Wl^l 8|«H <p^l ^iMTt <pm! i 


^?T: ijfij slt^ tint's W5T tf 5 ^ 'sdwl ^pp^f 1%^ ^(.iic^ I 






























































































(i) Sttw 0 <3lC^ t l f%S3t t 2 CSfea» C*fa ’tw •afTStvo w|<Hlt1S 

^t, ^ ^ extort c^t c^, <ac*fr *tQWM« sSffc ^ tjeSi w?r 

Uhm\ wfatt fiteift ^t i ti t 2 «i<Hlvni "55^ 1^ 

C*TC3^ •’’HRIm *iRWl (£^*10 <?TC3^ J H°lM’»lt) ^ ^ I <3C*fa c^twt 
*#3^T (^ I -splCSt^ ti CSlC^ t 2 *OTG <?M ^r Slow ^Rlt ^ ^t I ^ £i 

^r stem ^ l^m «**[&«> *tf%%r ^ ws i t 2 

£lc?it*t <^lk* ^ri c^Wg c«p1w 1 ^®r 

^sifti 

WfK 0 < t < t t , t t < t < t 2 ^ t 2 < t Ce C^twt ^®T CTt I 
i nt = h <4^5 t = t 2 G5 ^C'OO «f'U ^®T SlCflN <P^I 3,t?IC3. I 

(ii) R'©)*i ajlc«p 0 C**|C^ t t t 2 C^Im 4 C“fa 9 i«r® J i i «.<i(. , t <iltB^, <p|c®f^ c<pI(.*h! ^®T 

SluiM ^»<il Rilft l ti t 2 ^TSJW CT’tfij *i*rI«i v ll*i < il's's ^Icsp, ifl^lc*! 1*1 T>^ <®1 
SluiM ^»<il ^C6^l 

^f<k o < t < ti **rc* t 2 < t ^*t c*rt i 

t 2 < t < t 2 CS ^T SlCilK <p-sil I 


^fr-5», *M»fa'feH, w-io^r <aft 















































'b'b 

3.1.2 TOT 

W ^ar 8f$lTOt? “TO” TOrfet -qmta TOt *.«ic^ tto TOffa TO 

^'U'o Wfaflt, <??i3t 4 , *fWt TOt I <4T>t *hl 5 4R'8a|<.*m Rt 3,M( ®RJ 

ctort ^c®t ®tsro “to m*mt wtrom “*t% afcror tohEi wi? toto^ 
wtfm wfa cro??r ^to-to ?m ^ti to «W5 ^ TONtoim ^t, ®it ®imt 

TOIc*l -»i% <Hli3| ^R^J?T ^(.vs *ttTO »?t I TOMR'80|t*ni '»N*| *lfe j i*p^ F»S| *±i<pi>| Ttf*f! 

(£)« ^hott to TOiifrt wk totc® ^wi tog to to to? ^trot c®r *tw 

cTOt ^f?®t tot 5 ?! 

TOc^r RyBtJwn sm ^aqfeIt toto ^sst TO! TOr siwttTO TO^t to to| 

TOC® ^ TO TO TOMt'1 TOO TO TOp (RCTO *|fi|^voH TO <??to TOi 

tofctTO TO ^ar cTO to^i ft, ^fc® T0tof ^itoro toic® TO Rt i toifa 

^3f CSlTO ®!lTOT TO *lfTOW TO fto i 

C®lTOT To c®RtCTO &r?to #TO? TO TOf TO'TO!^TOt TO C®tttCTO ^WSC® 

to cror crot to sicrot to® -^to *K to® to (< 3 H to ®if ftto c®nr, 

C^tWt ft$(.<p TO WTOt, tow? TO® TO® ’q^cHu TO® TOp (TO *ltTOT) ®ltTO 
C®tSRlt TO 5 TOTO C<PlC«Ht C<PlC«Hl TO 2|C“flIC*t?T StMJ '^C® TO •?? I (.alt'll CTO? fe 5 ? 
’5|tTO< e f ®RJ to TO feVWii ®to«t!) toCSft ®llTOt TOTO TO ®TO*f to 
«TO?TOT®t ? TTO® TO l to$ CNslaml toilt f^!C® TO^rat CTOtC 5 ? "^K TOft ^TO 

TOlt ■’TO, croic 5 ? to TOtra? ®tcro to totort 5 ? tw*lH -5 ralTO »K 

tor to ®tcro ®t®^ ce?1to> to tor t^rcro ^toj? tos? ■to^i ®rj toto tot tot 

'siTsrat ^ TOsi ^ ^>Kc«i to to^ ^f 1 #, ^rj *troto» 

Tsitof-to^ ^ cTO, 'o|(m-sk.<p «iiTO<p ^rsT ws ^*r ^ i 

3.2 C^to TOI? (Nature of Force) 

^ftfc®w mro to lert^ TOit ^ c®1rot tout tow ^rcro *to^i wTO 
^llw TOt l^t C^l l 5I TOn>t TO, TO»T WWf GjW Pw Tot CT^t TO&f TO, 

TO 5 ! m « v lc'o *tC® CT^t TO^t TO, fW TO 5 ? t*iKlw» 'oil^^H TO5T CT&t TO^t TO, CTOlt 
tofTO TO 5 ? TOTO CTO C 5 ^ ii|TO TO, <3R TO 5 ? WtWt ^ ^ 

TOsSt TOi W tolt 4 WST ^ TOCTO ^TO C®lTOt TO^t 1TOIM ®!tot 

^®%TOI® ’tRW I 






























































































444814 4Jt4l4ft # ®r!Wl? sl^Rx.'o 'srlaf ~5t$ 4®T *«!(«, 'Q4C4 C4 ns|Ri<pI 

(WHft ^«ll^ C44C°1IC4 to|44 4>4t 4£4 C4*1 4lC4 *4t?4t ^jBT-I^Br <4ft 4t4 44C44 4ftC4 
c41f#i 44! c4tPi4 44 Tflar 4t4ft i C4tc4i 4414*' 44 , 4 % dtw 4t frgj* 
ccfaN^r 44, *j<i«i PivSlsp*! 44 's *n*i PhSOp?) <<*1 1 


3.2.1 ^®T (Gravitation) 

*4ft -jjRj'sMc'os 44®T 4 5 '§ valcin 4C34 4HC i 1 <1TC4 '5f44£4 £4 44 Ito «il<p* e f 4*£4 £*Sft 
«4ft 44j4*4C44 4*145* *UMlf$|4 £®'®C4 ^ 4 *f 4 *14 tot 

Plw * rjt C^lw, PlW dPt C*llwi! ^jt^l^l<i 44j4*4 44 4*4 4141W4' 'Q*RT 41®? 4*C4 

£4to* 4Pr 4t4t4** i ^ 4t4t4** 44 £4554 to, ^<k to4 

to* £&54 £45*5^ *H4? 44 4t4^ *3fl44l PjteK.^ 'swra 'oi^l'® 4ft i 

4n|*R«a|c«m *!T4fi> 444814 44 4 CG^ 44)4** 44 I 44 '415$ £ 3134 ^ C*IC<pImI 4^ 441 

4*554 'srM 44 to ^twt 4*541 ^imr <nft 4*0154 4^44 44 to ®iiw45 

R-*a|Rjv»v»|(.<q '0 ||c«i1mI 4441 


3.2.2 'of'SS C&144 44 4t R*J)^ Cbl44)4 44 (Electromagnetic Force) 

f^ to $4 4f&5® C4St to 4t45®r4 $4MI» '5H4** 44 4t $44 to 441 fe*4£4 
^1444-14444 4l4lCH4 «IWC4^ 44wt 4t 4**54t 4*54f§ I 4to 4^4, 4t 1*^4 *114? $4544 
4454 4)1414 44544 44 454 44 414OT *jft 44ft 441 ^ ijft'elM £441 4141 ’ft *4ft 44^1 
'5114** 44? 144*4 Tj5&ft 4414 *154, '5RJ*54t ^ 4fl4** 4454 *154 144*4 4414 *t54 
41 I 4T4Jt4*4 "4%4 ^44l4 «H&t '51544 *%*# (10 36 *4 4t 1§f444 fia^UM QPliM 44 
4%41^l!) 4*ftt 54 4% C4&f toft C4l44t 4^4t4 44C4 414C4, 4144 444 *H4§11^4 
tof '°l1i>t'? <H4^1 444®tC4 '51l4 5 44 4^4 ^4 41^8 '444 1%^ <?ft 4l4^to» 4?4t 
*jfSt% \5l4 W® 44 tor ftaf* 4t4l4S*4 44 tof C^4 41414 C6^t 4C4, 4^ £41414 
'4*4 *1(4^ 1454 C*ft 144H ^jPt*l4 ^(C4l 4l4Il444£4 ^iPiMl OT41 

3.2.3 14^1 ^®T (Weak Force) 

*Hto TJ44 441 44 4*144 *4^1 'sf®^ C5l44 44 C*C4 "^44 (2fl4 1§1®144 4[4) 14^ C4lc5'Q 
4^14* 4£44 4£41 ^44 441 44)4* *44? ^5% C5l44 44 «C4lWl ^44 C*C4 41®T 























































































TOW> TOW ^ ?TO>t TOW Tj?W (10 -18 m) ?slTO TOW! esetfeii togfolTO 
WW w c<ii>l (p) ?1% TO ^(.»i < p l y*i W? ?? c»ito TOl?‘t ^ <j^*i PivSTshi to i 

3.2.4 ■TO*1 RvsisN TOT (Strong Nuclear Force) 

?£W jf&MtTOU ?«WW TO!?# TO, C5tw TO WW*8 «£|TOt t? WftTOtot*lt 

to 4to ^ tow ^2^9 (to -15 m)^if^Bri *t?rot? ctoeto w totoft 

f«wt? WltiS? «lRt tow? TOWf ^ £t?© TO$TO# TO TOlTO TO tow? 

TOto TO I £1?® TO? TOto TOTOt? TOW «4RT TO TOWTO ’■ft TOTO TO i M ?\5 

Ih5GMii*i» ctos toro wife fivBfiMitot* ceftwr to ^ ?w? tow towto TOs M? 
toto w i totot? wtro c? to?j ^ w%*it^r i ^5 ww> toimh totoq ^ to tor fcsf? 

??i 

tot%T TO*tt TO 5 ?, «ift TO ??W? TO? TfT 4TO TOl?TO? 4TO to WjWlW <4TO ^j? 
tor TOUT TO?I? C5^t TOW? 1 TOtos, CSfaTO (fTOjTC wM>t?) 4?? TjTO f?to?t? TOM> TO 
TOWf TO 5 ^ tor TOUT TOT TO? ?WW TO? P# «|(^<p TOTOfltow? 4 ?# 
TOtTOHwNT TOTOTO! (TOM ^t? t&z TOW TOOT TOT TO to TOTW?: TOM’, tWTO^T 
(Electro-weak) *3?? iTOStot? TO I OT^5 ^to? ^§? TOW TOW TO!) TOTOtWtOT'Q 
to^^o? TOTO? TOTO tosttoT ?*tTO TO? ?ttW? • 


3.3 *ll a U'®l 'Q '?l?J'o|R5ll TOTO 
(Balanced and Unbalanced Forces) 

TO TO# Wl?, TOM WtWt ? 5 ^? to? ?f? TO SlWt? TOt TO «kc,«i 1?*lfT'o to WOT 

TOTO TOf^ TO Slwt? TO? TOpJW TOto# TO? WTOt TO? I 'TO?I TO? ?f? ?®# 

Tout? 5 ?!? TOtw 1 ^ ?t TOatto to 4 ?# ?*$? TO? stwt? TOt? *1? ??twi? TOTOto 

3.02 fowl W?tWt TOW ?^jOT ^st tor ?)Pimi WTOt TOtW • ?' v §n>? tol? ^jf^lfT? 
toM? to (TOK to*? *ro? w), croror to? to totto towi toito? TOtw?# to to 
^51? to TOST TOw? to TOtTO TOW I ^TOW ijfi> TO, «iT?# TOlw^fS? totto to 
TOTO ?*W < 1 ? w I?W to? TO? TOrolroTO? TOWWI 

TO? ^?? ^5#W CTO& WQTO TO? '®Ito® 1 ^af? to T TOT? ^’l? TOW TO i 
^ ^^Rf? TOl%TO To TO 'QTO? to? t?W ?slTO TOW, iflTOW TO%TO TO TO|? v33R 





































































































I '0|»||^1? <|»WIC*| q^HS ^■fajl^l'Sfft's fitP f«iC® ^ 

^s^l 

^ C^S 

^*BT ^T ^®T St^W ^iTC® *t# I 
C&W 4<F ’Ift-t 
^£*11^ »lEi«l ^5[ 'GSM 

^ ^ f^*#51w m& 

^t, UK ^fi>4 

, fl®f 5 T ^®r l^r (£R# 

^®r ^tw ‘P-SM <j^H> c^c® 

GfS?lt 'SJtsr «#* 

^§fi> ij5[fls «Tt^i 4fi> ^RTsff 

qc^is 'oilwq»t5 Sil^sH i 

^r l^ra *ii*ui<HT ote® *I1pi i£r^ ®tft ^ 43# *ff® %n 

*H CSlC® *tf®? ^ gft 5 ® cBw ME? q$fi>c<p 1*M? ?NT TO? (#3 3.03) i 

?^i> c*ic^$ I 5 ?? 'sjtc^ \5lt 4*ftE? <Rfi>q 'G'sr w 4?? ?f®? ^ sitE®? ^ i5t? 

Tj 4*^ T 2 ®lfa ^J WI 




ffear 3.02: SW s^Rc.'s qG®if5 43# •'iNjhHt 'sflc^ i 
R^oly fe^Rcs© c*i<jpiNfi> csps <W3HT "srtaf 43# 3? 

«M$r q>^(.q, C3 <p|qc ,, 1 C 9 iq? ff )l a ilu »iv^c's ^t? <p$cq i 


fi>3f 3.03: ^ 3M C3E3> '{jftj W 08?lM$. SHIO Cb’Cl <K3l 3T C<H, ^fv 3 5 3E i Tl^ ll'Slil 
<p^c's 31'sc-q *TT, W5JW ^w<i 'Q'sr<.*in 3 I #W q j ?il *ilcq *Tt i 















































So 





tiRsfi* ®tft ^ fto Cto if^fD djt*T CTt^ft C5^t ^CslT I 

l 'tl©<l ^ £Hg*'© 'W £|G?lM ^Wl *Tt C<P*1 ww C^IvStI 

<MC'© v il<i(. < q »Tf i ®!< <p|*H ii«w| ^EsIt^lfR c.'*il'srl Rtj?R 'a«r*i W R* Piftp« 
«5(.°1<1 Ci*lwl®lw ^Rt W *R i 


% 


J 


3.4 (Momentum) 

m to ««Rsfl> Ur* toft i£rs^ cm to toft <$ft ’ttto ^ntto 

toOT i ^rsto *ii$g<*«i nifa ifa, ctoft csft Hifafcn c#r ^f® toR? 

l|l®, RR*t ®R ®? W (Rl*t l 5 il^c<p«l to? lit® TjfljR to "to® iJlRR ®R 'aic*i<p 
Rf*t, c»ieMj ®R wiM’t 'qw9 Rf*t i wic«pt »w«r©|c^ ®R to? CtoR ^H^»»ic<p ^®Tt i 
®? to m^ to? R*! to v ^ '®k«. 8 i '©flW’t p^CB^; 

p = mv 

4toT ®?T C!"q»«ita Rtft, fa 1 ^ R*t C5t^, ®|$ '©■flW’t £5 |r I G'©l»ml <R«ft <p<|C's *ltRT R 
RC^$ Rtot ®£to toWi ^ "Rt ®1^ '©'SWC’R to<i'©i ^C® *I1R ^ 
rfr to?to ctoi 1¥<$ tom Rtot wot Rto *1# to%r Rtoifafir 
rpr toR©*? nto, vm toto*? -^sm ®rr ®r ®toc*m to^to m to! 

wl^llwi *IC*1 3,C© *ftR l1(3l •1'g*1 ttol>1 R|f*R Slb^H *Tf <PW ifjftR 5 to to?f to 

4R? RE*R ’J fc !<p®i Rwd»iI ^Rt 3 G °1 to^Ut ft®T? ^|RI<H'©Ig^ R5 c^plwl J i J J 3 ul *Tt 

toRT® '©|H«1R toR RJHtR 4ft ©ici<p R® Wtft "^P© “to l 'ailWN Rt C¥to? 
Ctot W (Rt toj' ^ ^W»1 W «iR^ (R«t (to Rf*t (RllW <iR# 


'»«wc , R liRR^ ^Flt kg m/s 

«3toR ?m tof [p] = MLT 1 
<_> 


(il^slfW s|M®r ^r i^Rv '®Rt 1®^ t®^ RC*t CTt® «ttR^ ®tto ®1c>W t*R»I>t 
®^m to i ?^ftr far fan CT*t nwn ^\m otot to 4^#? to 




































































w ^ *1^4* 4»toc4 c^l? *rft^3 *ttcs i fa 1 ** 'tffi 
^BT <3fc^ BFtBtt^T fitBim ^ ^ ^ ^1^ ^IC# *tBT0 WBfBt<l BFtWt 

*ll<i Wi ^ ^ i ^ 8il«>*ilfi>* ^ 'oomctI? ft'oj'sl* ^ar i 

SfSj: lift ciJR^ ^®T 10 m/s C^tft t*Rn>f wilM f'C® BT<3?lt? *1? <41>t <sjT®C'® 

I3fa BSfsrl? faca ^rcsrc^ I <l®li>l*l W 100 gm ^ ’iRiWl w? 

1^5 TO «*K.<pt p = mv, onitW ^Nl^s T§Ffet to> tTO 

« TO W p' = -mv «UMt*flr *tfai^T: 



p — CpO = mv — (—mv) = 2mv 

4$ 1 5HJ cSf^T fc*feT CMlH&l *P*T TOH* TSHJ ^r Sfc?lt*t I 

CStBfl? TOT ^jfSTO 5 ^ ifl^tCT ^Jll> to ^ ^ -3PTO WH fafa& 

<?#t? CWTI *m\ BJ’jBIlM* <i|S<sj| 9 fa^f wt ^f! 


3.5 (Collision) 


33.1 <W’■Ift? 3 KWf^»I«t 


' 5 fBT 4^fi> m a m 2 ^ Wj u 2 *m*iw4t?r I 'slcin 

fo*N« *rat ^ ^ <?r TOBf '5tw^ w*r *npft c*i®r, mj 

C<m Vi ^ m 2 C^t v 2 ^53T 3.04) i *TOt fa *R*I(.4<I *ftT C^t Vj 

i£J^ v 2 W, P|5| C^ < MC'S ’im? 


'^i^wn W iffo *il**iP|\s '5^W*t m^u-L + m 2 u 2 
3 k , «ic 44 Tjf^T 3 i1*mPi's ««w>t m 1 v 1 + m 2 v 2 


CT^ (SlCTS BFtBIt OTSHt ^ift TOT Bltfa %T 

♦ibfs wifa «im^i ifiist^ ^t Piwi i 

































































<pI«.'sr PNC® »dfR 

m-iUi + m 2 u 2 = fn 1 v 1 + m 2 v 2 

ante* awfl> im arc* ^risr ^wrt 

Rtf*f Vi a|R? v 2 , rHosr. v °iN*iI i?! aR* v 2 
RR RRflo *ltRR «Tf l Rft v ± aR? v 2 RR 
RRC® ®lt ^C®r 4HM4&I SR4tR, 

CT^tJW ®|RI0R TOt a|R5fi> ^ifwr 
msi *tc<R w « w *rfi 
^ ^r Nfar fi'W'an ^ar <Nc4 filter 
®ll«4fi> *lSjl4HM (NCR RR, <?# sees 
*ll®3 ' > 1W*H"i)®l'®l<l I C®f5Rt *|Cfl4| 
®RJtCR O'HM m 'swu C<plwl R 5 ^ ^ u 


—^ Ui 

Q — >U 2 

® 



f&R 3.04: m, ^ m 2 WW 

rrir RR ®tF?R m RfiHPfo vj <<to 
v 2 «i 


RCR RlR vsk(.»i ^R Rf® *1% -mu 2 i 

2 

msfc mrcr nIsr rrrn%i®t rnsr r*cr Pnc® *nft- 


1111 

-m t uj + ~m 2 ul = -m^l + -m 2 vf 





C®iRRl ft cm ait ijC&t ^aj rrrJr R*CR t^aR? v 2 arc RtR RR 4M i 



»<imc*1ii »iwi*H^*i'a| ^RJ a|\sfw Pile's RlfR: m^u^ — v 2 ) = m 2 (y 2 — u 2 ) 
NUr iq^PNC®RtfR: mi(u? - v 2 ) = m 2 (v| - u|) 

aRtCR ^ ^jcft R>i)4*H RNRjR 4CR ^R RRCSft ^TCRCRR RR mi a|R* m 2 «OT 
crR Vi ajR? |7 2 rr r*r^ RIrr i c. j iR> ^.cc^j 



arc* 


Vl = 


v 2 = 


(m j - m 2 )u! + 2m 2 u 2 
mi +m 2 

(m 2 — mi)u 2 + 2mt u A 
mi + m 2 



*pil» 




























































Tjrist? 'olfattR ^f? ?®IC'® *lt?E? TjCTM? «? ?fw ??, ^NH = m 2 
' 0 kc«n v 1 = u 2 <*T^ v 2 = «i ^c5t »£R»f& ^fiRjfii? '®l(wi C?? 

OTi 




VJNW«1 %? PlSlOT cSm^Q <?R crfb %? H? Wl?t<MM> ^iWo ?*C? l 
(THE? CSW 0PS?T Vl?M*1&l f 5 ?? ?£? ?tt? <4?? 1*1? WNW«l5| ^rt 
^ *in«wn c?? ?c? ?ic? i_ j 

ijcBt ?*?? 'K’qc/R <1? vslfli? c?*t CTft> ?J??I??>E? ^(tm ???> R^<i^t®il 

^ ^JNJf i 

3.5.2 FtaHn Wf: *tf^ « ^T 

'fi||??l <1C?? ^fifMJtC? *1^ 'SrMI? ??? ’iRHfes R«h ilu R^a|R\s'o|c< ??lffa <11?? 

f?^ “????” <i?i? w <4? 'sitwr cstc? rtfl c? ’iMst* Vu 2 %?t? si?*m ?rtc® 
?? i *ppiot ^1 t«n mi ?*?i? w?j f???f& tariff 1 "‘fe ?twr c??t? ?< ?ro, 

?l? ^fif^f C?*t 1?tf1 ^*?l *1% i>1? ’J e t wcvfi ?f? i ?*R >jci»l ’llfvsm wlctf ?? ^1? 

^ *lHfi>? ’Ilf? ^f^SpNS ?? 4£R? «ll«lli)<ll ^l?f® <11? I <?losk fftil* -5 T 5 l? ^f% 
4»!lWl? *M»M ^<H? ^ <1% I s ? ?NT I 'Slimum OTPl? CTftlBW ^?t ?? <ttf?? 

W »flf$CT 1?wr #S ?#T ?? 4TO Tj^?1 ?fcl? W PHIPT 

^src??J *1% ?J? ?? I 

«RT ?t^ *IW ^tft *tm «Wft fllCT? (mj ?tssr ^ «tn ?1W Cflt» 4?s&r 

’Ilf?? (m 2 ) n i C? C?f*l ^f%a|^© ?5?? 

CTC^ ?p*l1?Rl ???? ^ <^fi> <tlf?? C?*t ^?? C?ft? f?<lfhs I 

wfk ^tc?? C?? u ’ll!?? C?? —u 

ci^5 <S$ ’tlf?? «? m 2 lie?? «? mi «<RI ^pHl? ?*? C*rt5W ^ ?C? f?M ^ 
c?f*l ?5? *? wl?tw? R.’ikfS ^^.ef ?c? i ( v jR ^,c^,1 ^c®! ?f^i?tc?? <1?-^k 


urtfr-io, ’twr^wH, w-io^r <aPr 


































































°i 8 




to? <8$ uto m to ton# w oNw <tot) m 2 c^ tot <?# 

to Slwi cto, 

(mj — 0 )m + 2 X 0 X (—u) 


to? 


r 2 = 


(0 — wiiX—u) + 2miU 
m 1 + m 2 


= 3u 


«wuwflS ^ flftoto i to Un# to^ crot cro© <toto, ^roro 

^t i C5tT> ’lil^luq Cto -u Cto> ^R-qi^s TO?f 3 u TO?t ^ItW Wl ^ 
croto *itoto 3 m - (-u) = 4 m, c^tfe «nto croto to *ifii4Rfo ron Mito to *pr 
cro*t f#c* m i £ttom csfr *nf^ tjtos^tos ros?t to - to? ^iiwiDcm sik 
totems f^^mtto^n i 


<pit®t$. ^totto tot «tft to? «tft tof to ' 5 ito ro?t toro© tot Tj#to ^tot 
C^f*t -sptvsaj-^s ^Tf TO^TQ ^©tCto ?tof *T?to tot C^ ’ttf^ '©IW<P C^f*t ^f%to© ^5f l 



to 3 . 05 : «<icq»t to? *fto ^to^r^nto tofat 

# ^ Wtottotc? *tHMiPt cro*t toNtw? totto© m-Hf# mm 

<sm Cto to# 'a|lM4#M> «W (to 3.05) I 4to to# toC<MM> 

ctot to tocroto ^tto mm i cantor to# »ihm*i to to* 
■'tot mm mm m tot to to# mm m m, # to mm mm 
ijft mm m mi to# mm to mm m ^R» >iwm»i» 

tost *tocq*i #C?t '5fM^ q^w ^Rcq°ic<p Cto ^TO© *tRcq »ff i 





























































3.6 8N^: A&&W4 ^r 

(Effect of Force on Motion: Newton's Second Law) 

rtc& ®rtro m *ra# to®r toBt Iro to c#t 

«if^®TTOijp^ *nfk*r Rc® to#i iro tor rrr tot *fi3<wfl> »K to ^ 
^•'©KJt'o <fi><i«ifu(.'» TO fifTOt "TO RR, G# <K.®1^ TOttf <fu<5«iHS ’iRt^oi RR I 

«w ^ iw to to stem Rt tor %r tosir w to ton r*rc® *# i 

‘*lR>BTl 3i RR cJ>®iMlf'a<.<i» CTO R»?pH ckR®lR t'ovsco <R#T Rf® ^©f% CRC®%® RtfRi 

rtortorcr cTORtRTTO , lw c# cro *llft<PR ,c t «if®cR crc® *ttcR i 

to tonto crnrI^ *itRR®RTORiRi IroB ctoir rr£ tot crnr 

Rcr <RR*r IroB to ^c® m, rjiStoh tot rjicBr totc® TOto ®ir rjiB to 

'siNf'c tor >q«ifT>c<p toRm* *nftnr l^c® ncr i 

$TOR f®# ^tlRR# (TO# tot w Rt c#r to to crto ^*ir to 

» TO ^BT TOR <#R^R TO WRi TO^rat *TOR TOtCR TO# CR TOR 
•Ifih'ac'm rIr ^<1*11 ^Icsr, to! TO® NCR c<pkil R^R ^B*lR R®T sksibt <prI ^c®i 
®TR 'qaH RR i R^jR $*IR TOH R^ R®T ^RS ^RC®tR a i i H<^Ib Pi'SBc'Ki fR^iR 


^ - - -\ 

ftvsiJc'iR HdR sjifl: R^R '©rgrctIR ’tfRR^CRR RfR ®tR ^*R £l^$ ^c«n<i 

TOyntro 4R? CRftt<P TO TON TO RR ®RTOR 9 lfRR\sR'G RCB C#CR i 

___ J 


RRT TO (RTOT TO^t TOg^ ®# TO %f u 4R$ t TOR RR C# TO *lfRRl®® To (TO® 

trot TO) W r, TO# 'oRCRNR *ltTO5R 


mi? — mu 

TO#TOTO? RfTO»TOTO: 


mv — mu (v — u) 

-= m -= ma 

t t 


CTOS 4TOf TO fac# ®TO CTOTt ■#^oRR#'®R cfpsTOlRRC® *# i ®R|®| ^lITO 
>5# 






























































*hMlqw*h 




v — u 

a =- 

t 

■^qk 2lcqK q*q| ^®T qftt F '»Kc®i *oiNqi RvSiJtqq R'©)^i J |jq(.q i Pint's *1#: 

F <x ma 

fo*§> ^i5ic<p toe® ^ ^t, Rww toe® ^r 

®toT (*Rsfr ^1^*111®^ k qmlq «iNlt<m toe® ^ 

F = kma 

ftisSw* fitter Tjajfa c^im «<ribt *&g\ ■swstw ^jMm ^sm w i <?re^ m fimi&fe 

•w®rrc?t AW^iwr^t(RW chu *« 

W3) Wv^ar to ^ sm wtor *ltoW^it^n ®1$ 4^# ?ih 

%® i ^ajtsRit quit's *1# PjySiJtqq ft^hr ’pr sfesrffl ^*rci ?Rt^*ftto> 4<1<PC<P l 

«rat ^ <?(S\ *ffa C*n»1^ ’ 55 ^ *tfl^M! ^ ^C®f (iranST *pflg*i1to ■»H<l»c.q» q»l)q>'sH 
qiRcq wqtTOi 

®rmr WbIs&m fiSfer ^tsiw ^ toe® *nfti ^*r ^ f 

^ *rai^*ltto> 3qq>(.q> ^ i *re?r1^ ®Kc«i 


( F = ma 

i£it ^ tot ^<M‘ifi> ot *MRfciwn ^tc® # t^?R <rc?r tos *nor tom 

q>q| <P$*i I 

( -'S 

^1? W ^ [F] = MLT~ 2 
\ ___/ 

^ ?lt® to&enq sjaifi* ^ «lto ^srj ^ «wiMl 

*lto ^RJ *lf®Ii ®lkraT '5Jt*0to 6 t <F\ jiHw cettip, ftvSiStqq %Dn ^<2f qjq^lq 
>r*t<H ^?r?r to ^s qtm D^f?r «1to ^Jt ’imi w 

q^cq ftvS&cqq p'olq ajusifij ’’jj JqPlq* ^I'sq qlcqf <TN^ i 

fc*nr ^ifw sfwrn ^t ^ ^tor RIbUcm ^ wsm ^ ^ ^c®f 
^ wt ^it5r i (q«ic<p tor ^ wt ^c?f ^tw) wt wRt 

^llq^OT ^lP>q qjq^jq q^w 'slq C^*t ftvql 'oiR>q»l*® ijq^ cqq <pqt ^q i 'SRFStW 












































































ws c^t ^5^ crR 

^ttf^ v&i^ot w wW <?llwr vsta <p'»5^ ^r gjcut»t wf cs#q c^ ^t 

1 


*£RlC?T 'oil^ml 

Sftt: 5 kg 43# 9*& 'Q*f3 100 N ^®T 10 s *IW SfoSK "Spit i (a) ^®T 

2(W ^?im ^TWt Wt W? (b) 10 s *K3f C^t W? (c) 20 s C^t W? (d) 20 s 
Tj^9 'oil«^»»j <PG3G^? (e) C3*f 'ail«^>|*® 5fRF 4C3* C^^IT'Q I 

^83: (a)Wt 



(b) 10s ^ C3*t 


F 


a = — 


m 


100 N 
5 kg 


= 20 m/s 2 


v = u + at = 0 + 20 x 10 m/s — 200 m/s 

(c) io s *iw swt w w^, *r?m ^im stw ^ 

200 m/s C^t ’I? C3*t ^Q<|f^a SfRsRi TStffc 20 s *18* C3*T 

200 m/s 

(d) 20 s 4 'aifv®s>Hs ^5 C3?T ^cvs "55^ i 

10 s 4 'oifWl*® 1 ^9: 


Si = ut + - at 2 = - x 20 x 10 2 m = 1000 m 

2 2 

ff'Shr 10 s 4 'aifos’l*© Tj?T 9 : 

s 2 = vt = 200 x 10 m = 2000 m 

CTlT> '0|R>q>|*w 

s = s t + s 2 = 1000 m + 2000 m = 3000 m = 3 km 

(e) 3.06 fbWI C^NIc*i1 i 
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3.06: ijjTj fifpsp ^T C s T*lf63T 


«W: ^i?r ww c*iw ^ w 10 www 4^ ^f§ 100 m ^ ^srf^r wire 20 n 

W fw® ^«IGS, I W W? 


s = ut + -at 2 

Z 

u = 0 

2s 2 x 100 


a = -=■ = 
t 2 


m/s 2 = 2 m/s 2 


10 2 
F = ma 


F 20 

m = - = — kg = 10kg 
a z 


3.7 *kI^ ^ (Gravitational Force) 

^®T "#t W&f writ (CT^t Wfa CTO) w§t CWR Ws "TO CTTjT'S 

wift (W 4*K?Tt OeNItW »lfawH wlwt WET «#TO 

^fWI t^tft I ^inl^'aalC'W i£R# "BWfifW W ^®T, W 1 3Tft5 CT c<lM>lcil 


































^®T 




'3RJ ?®T %?f 'qlWH ^PT I *Rf *Tfa, Tjflj ®?T mx **R^ m 2 'olwi RtPt 

r '»Kt a i 'o1(.n« RlPt PT ^®r (fssr 3.07) Pn»tP* ^ «iN*l F 's|^(.®i 


F = G 


m 1 m 2 


if]^ '5JR 


6.67 x KT 11 Nm 2 kg -2 

»£| , *ltPT RPT ■siNc's m 1 '®-siTT5 m 2 t^®BT fiu<P F *K.«1 'o|l^»4*t <PC?l «ihl« m 2 
mi Pests Rc<P 1 ®ltwr <PW 1 


^cBt ^ 'oiMi.ns ^ 

aR* ^arfsrat ^ ^ ®R M <*r? 

<3^%* 77i «PR ®RJ t£R^T fapM ?M 

^5T '®Rt«l 771 WK.<P ®R W»Wfl 

F ^c*i 'oit < P*) e t 1 



F = G 


mM 

W 


ftar 3 . 07 : c®^ ^^nrwt ^®r 


4$ ^SRI to® 4*ttPT R <3^% CRR PlPF 771 ^3lfl> 

*#® 1^51 PICT* 771 ®CT? Tj^9 I PTCT^> *jfaf|?r «IC*H> (SIR 6000 

km) < 3 ®% *pfr csito&r ricti ®ihr »r p$ 1 < 3 ®% 

PFW (RCT* to ^ ^ PlHI<t>H PFlCTl R*§ ’®RPT ®R W® w 

c<p«1<i**jc^ ^Rt ^pr *jpt tor (.<plcil ipr ^ Ri (®R 2 fc®R*iJt 

77i Pic.'sr-s I^CT* '0|lW 6 1 ^*CT <£R^ ^RtjPTf ^iW 6 ! t^T^af ?RT ^jPT "SJW ^ PR 

R*P® <.<PttjRij(.vs ^Rt ^PJ ^5!) 


*3®% 'srr«ot^^*t w ^ 771 ®3fi> aR*fi> wt ^rct 1 toRtot? to pi wt 
^?r pito* a R to ^ pNt ^?r (to ®n^Rt ®rtPl^ ^prfl 1 f = ma^ 
to® ’I#: 

mM 

G ~R2 =mS 

tor, 5 = 

M = 5.98 X 10 24 kg, i? = 6.37 X 10 6 m 

























































b"Q 


•hNfowh 


WTO, 


GM 6.67 x 10 -11 x 5.98 x 10 24 . , , 

g = ttt =-t 777=—-m/s = 9.8 m/s 

" fl 2 (6.37 X 10 6 ) 2 ' 

Wrat to WTO TOJtnft *i1to # to TO toTO wifi, 4 TO crorat 

stilt's TO^T CTO g TO ^ TO TOTO TOt "5C?ltTO i 



Sftt: CTO cfr'tCTO 

100 km. CTOW g 

TO TOW? 

C 5 ^ t^Hti TOJtTO*t®tfw 

Wt g' 

_/ _ GM 
9 ~ (R + r) 2 

i? TOrtf 6000 km 

TOS CTO C’frtCTO tost r = 
100 km 



t&ar 3.08: TOTOTO TOTO TOgJflfc 


_, CM GM 5 

5 ” (/? + r) 2 ” fl 2 (l + r/fl) 2 ” (1 + r/i?) 2 


g 

1.016 2 


9.49 m/s 2 


5 ' TO TO CSftCB^ TO TOPT <TOltC=T W1*ll>l3)<1 TORfft (f53f 3.08) CTO? 


TOJlTO'tTOs® wt g TOt TOTO ^ TOC^ t<lt<r>lwl TO m TO TOJ '5Jt*fllTO e t 

tot cro ^»uos *nro i t*ifi» 

































(£R5f& TOg? t&*|? TOfi> «||»1C«1 

'fl®R! TO®?§ iR# ®? TOTO TO 
TORt TOJ TOp fc*fiT TO TOM TO® 

*nf?i tftc® m ®? ■^ifro toi? toj to 

TOflTO't TO Mg Rawi f?C4 TOW 
43C?. l c^Kj i£]TO ■^t'sl fttwi 

dSMro? ^*t? TOIt m $*|? TOM "TO 

?m\ f|€M ^3f ®l^llf m 

iiR s f& I ®MK 



M g| 

tfeaf 3.09: **iTOt> 'STOT TOJ TOg? 
TO TOMTOC^I 


a = F = M£ 
m m 

4S> TOt TOTO 'TO TOTOt Cl5f?TO ^*1? TOIT «lf® ITOSITO "TO® TO? I 


sfa: 3.10 f5C2f OTTOt ^§TO? m ®CTO ^ TO*T Tjjfi? ?>f*lTOT TOTO 4M 10 kg 
TO* 5 kg ®CTO Tjf^ 'Q®R ffro C?TOt TO^ l m ®?rf^?T ^*t? TO TO TO? "TO5? 

tSTO: 10 kg <4TO 5 kg ®? 

CTOFTt TO TO, 4*JM ®?, TOBf^ 

•fl’Jjwlw 2fTO g iTO Mbt 
9C er l ?f<M® 4M Me® i 

10 kg X 9.8 m/s 2 = 98 N 
5 kg x 9.8 m/s 2 = 49 N 

4lc®?$ m TO lTO> 

98 N fTO TO\ ®M Me? 49 N 

■fro TOt i "To to '^e^r 

CTO TO TO fro 5 49 N TO TO? 

TOICW i (m ®?fi>? tSTO TOC?I?fi> mg TO CTOtt Me5? Me? TO? TOC^, f?®^ C 5 # C^tTORT 
2lf®lTOT TO Me? TO^tTOfij TOT ®TOl <Mfi> CTOR TO? TO ®T »4TO{ TO^ stHw TOC? i) 


m 


zn 


<— 


—> 



f 



l 






ILL 


10 Kg * 5 Kg 

fi>® 3 . 10 : TO*lTOT Me? 4?# '0<tC4 CTO> Tjfl* 

'SWW TOlJC? TO TOM TOT 



TOft-iJ, HHNfa'&sH, t»T?-io'Sr fiSrfSf 
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4MR RtES? RtFR (Rubber Band Spring Balance) 


CRBRcSt 'Q®R R*|R 'SR1%* ^ l CsRI^ *RR 

Rft* 1%? «IRR RWRR ^ l 4>lM& RR? RRFiR 'SRI CoW <JRR 
<Ul’* t^C?T p£f\ RJtR*T fcsf?T 4*w Pit'® *1Rt4 l <^4*5! G4*li>l<i SjlPtJwti u|4»*iIm» 
'os?*1 ?TMR “ s Ut s T RR^R ^it's *ilwil, bR^ftC*f <ju>l <PM ^[®l PfC?l 



f&aj 3.11: '3RR RR %?T fcsR t’ieK <Jlw*l i 

pferRsi CTf& R«|R <ulw«i i*R> *IM (RC^ ^Pie?I RG I ^RR RtC$^ ^SRJ *tt*lfi> 
<*R»fi> C*t*IR %*i Pfl3I <£|^t Mlos-fl RR RG i CRsTi> C^tCR ^R*IR 
Rg i 

OT to *trt RRR RtC®?T RR #TCR ffiOR, CRltlR RcR 
tRj fe Rg l *WPT CTM 'GW 5 f R W WRt ^®R RcR iRjft (SRtFT 
RRW CTRPT (Rfft^ R*t Rg, ^ ^JR W i 4Rtt^ RtW «tfl> 1>tRR 
RC?R RcR, ^c<p<pn> ^biw<i W 8 gm, Rt05^ CTlS W $,C<1 40 gm i ^R 
^5R 4*lc*i1 R^fU C*N1C?f CRltCT ®l1W4 4 n> R*t Rg, t^rf& ^.ct^. 40 gm i 
___/ 




























































^*T 

V\5 


\ 


4TO 0 40 gm Wtte 0T<It to C^I0 4 TOT, Sfftft ^t*t 

RCt^. 10 gm ‘KH I w^lllUc^ 'oilwl ' 5 Rt 4 s W C^f*t «?T TOUT 'SRJ 


C4»R«5 Rt'Q I lift 'Wst R^'o'olc-q ?Tf»toa (^Hto> c»i's>lc<i 
^ I 


6®wa Ufa <wic«i*i fcsft to c^, ^ Iro lift csm 

^jiNlcSt ftto’tc3?r «?r ctc^t <fnss *itroi refafa 

4jlc 5F 1*1 SltTOT 1 5ft^?ft nSST C 5 T*lt»T C 5 ^ 'Q^T spot's Hlnw I 



•TTsT 

4 ilW»l tVf^ ®|tW 

*iN 3 HT m 

wletcvs ^*§<1 «?T 
M = m /1000 kg 

<r§?t 's*sf 5 T 
w = Mg PlSbM 

















_ J 


3.8 ^tt?r ^3T (Newton’s Third Law) 

<3TOt TOft ^t <mc®i #f ^5r cffi stHw cTOfl ftSStui ^r cro 1 i®t 

tow #T ^?r <?#^imr croft ftfft ^ <?toi ^ ^=rj 

'G*m i®r tow to ^*r i*§ ?m # *tto? afoQj^i ^*r, <wft wwe© 

■'tl?? ft^Bc*T? ^ar (WW 1 'sjajft <4 WR: 

' - 1 - 1 - 1 -^ 

ftv 5 bc*m ^oft ^af: *W»t ^hj 4 <pIT> ^ 5 ^ 'a*|?r ^®r TOrW 4 >c?i 

^l*T C^ft £WSf 'Q*R‘ ft»t%a ftc<p »r|*i 1®T SjwjM 4*W I 

V___/ 

*i*fHR«*ifrM ctto ftSBwo v|€ft ^ar ffNt ^r, “eioowfl* 

(action) tif^T ft*tffc» Sli'afosil (Reaction) $TtC^”, «(Nnl c a i'»lw 

ftftfti «ii>iiowi cro? ^r *nfWt *tm toc^ to to*f "for 
trot “sifofor to&t RslRa to TO! ^ cro <iw ^it ^fiit *WNfoefa TO 
TO* £f«R Sftfe ^?f CT ^5T ftnrl? (C^TOt (£|^f& ^f) liRsft ft^s JSlvsQiill 










































































V 8 


( , oilo*n , R ^T) 'oI^.cpi R s iil-8)FoR 1 *il <p|ol<p|fI3 ^>(,<1 ^Tf 3,0?) *ilsi *lT w i *i! 

4 wv ^i?r ^fi>w> ^ c^rsTit n*<pl*i, ^©t?r ^sf <?r*iR ijfi> a 

B «kc«n A ^l*T B <IC.®1^I 'Q*fa ^®T SltiiW B ^®T SlwH A ^ 

'«3*fa! Roll's ^®T 1^ ^Sf ^»C^, •q-^c'o ^ I '*lfw 

^r steift ^t 4W *»hh?f «MiJHMft3 ’ttw i <*liSM>lfii4 

c^twt ^?rW i 

^w^ul vsil^sH Rc. 8 ! R<(i|i>l "5W i *rat ^ 'Q«t^ C3[^> vfm m '»W5i ifl^»i»l 

(sitt*i®T) c«fw to toft (fear 3 . 12 ) 1 «*flft ^ft% ?rt*otwt *fb m 
to* <4^t ^@r F '3cp<i <P"flC.<i: 


TOft aft mg ftTO M ^ftr 1 


* 


,+ 

F t 



ffe? 3.12: q<pf5 9DW *jf3tft 0<W1 
*li«f>^l w «a!5 c^noiw 

wi 


R55wn ^ar c«wm *l?r wtf^r m 

^ffre to*r *ljcsit ^^iJIm* tot?r to* ^itwt 
<7lt ^if^Q f ^ ft*#® to*! 
to 'srNt ^t, ^fir <4t ^i6rt 
<H'S lC t 1 <p«5^ Wt a ~5J^ ct5T 

^*3S«T <p*K'® *f|ft: 

F = Ma 

M $0t$ ^jft%T W a 3,06$, ^{ftffa 

wt 


F mg /m.\ 
a = M = ~M = \W 9 

^ift *|ft%r ^ M = 5.98 x 10 24 kg ^ 
'®kt @ i #r lkg 

ctw c$c® ftt 'sfa'^J < jRtow c t ^ 


a = 1.6 x IQ" 24 m/s 2 




















































V<£ 

i£i^ cm cro5 <£|^t Mcm mNT mMM »rt! ^Im ^r*t«T *ImtoIm c<p|c*il TO?MI?i ®tT^f ctom 

TOM TOM CTOSlT 1%C& *t^5M TOM *JjBlt lj1% 'ailW't TOM Post* 1TOM> <&M 

tof%®T! (W C5jM> ljf% MlMt t|Rlto> towf fMW WCltol, PflST tor 4TO; *1% 
Wt3li) 

1m$&cmm ^ar cmwim *Mti>w tojst $*im to^ ^imr $1*iw %!fl> pitit <Mwr i ^Mrort 
toR, siJSc'® *111% i*TM C*Mcm ^1 •toMR'wh 'silw. CMIjT Mt t'src.'i^ TOl^ %fo> 1tog c^alroiT 
CTO5>§ TOMtoM 1%TOs U TOM^. tte|>||CM 
TO)$ 4TO>f fihst TOT TO1 1*1% CTO^l* 

to tomt ctom* %to «, toes$ 

^impt ctoim wt w, TO toT 

c®1TO ^5*M to sIcmm tot toe^i toir 
«imr to$ wiM c^ tokto -®*rt to 
stem tom mh ^tomt RtBnift %ffi> i ctom 

TOM Pf5T ji«<iy 

ftfcBwM , fi1?r mt wimt toto ^tomt 
toicmi^; %P?tM torafr tou to?® toto 
mti *>immt to %ffi> to i tomt *tr to 
Mito tot ffifc (TOM to tom to%) to 
^iflflsr toftro ^ar ^pift ^Nitw 

*I%M TOT TO? toto© TO TOM TO 
(iM 3.13) I ^ TOf TO? tolfl'® TOIjT 
toft ^TOtCMM ''TO TO, ’qhsl 

tonst tom iTO to$ tout w TOto? to M*to went to, Mtto %JSr 

Pllfirl R 5 *^ '^fMlfCM Mt®JM ifft CTOtt MT I <M*M M1*JM 'STO TO SlwM TOT TOf MT, 

TO[ to i '5i^ ImSScmm i«l*i ^cro *n*Sr to^q R<p«iw mtot to mt i mjmtmM 
'oilwl TOTO TO3 PTQMT TO *lf% TOfTO ^ (if^T CTOft® TOM *fi1% 1%MT 
CTO' Rmi f%f^T TO?T C^GTlT TO! cTOIw TO*f ^ TOf, '®l^. 'TOMt C*i^c r i TO 2iciiM 
TOC«^ *ITO M ^ PT TOT TO 8ifo&?il 1%CTO TOtTO 'Q*t?T CMMt TOQ TO M! TO; 
■^CTO *flTO M (f%TO M TOT C5^T TOM (7MTC «) I TO SlfMM TOTO 1%*ff^ TO? 
TOM TO TOMf TOT, <iR Slc.'SiH TOfC®^ *Tf *ft1% TO^Pf TOM 2|R>1sNI "TO *fM CTOM TOM? 
jtt ctomtom? 



Tfesi 3.13: iflTOR %|StM TOM *tTl%EM 
TOM MlfijM> Mtro CTO TOM Ml13« TO^to 
*tt*5l *flTO CTO( 
























































































•hMRwh 



8W: (a) MMT 'MW ’’Pi'Jff Wt% #5^1 C ®\m 'S®f s T 50 kg ^ 


C'oNR MlMCM «±l^»i>l 100 kg «WH 9 tW?T I v SjT»l ISm 4 'jft HWnulw 50 N WT fMCM 


MW %M i£|W "MtMt CSfc® ®HJ Tfrm %M MlCM I 10 S *W *IW?|®1?r W*t W ^CM? (f53f 
3.14) 



fi>3T 3.14: <£R 5 '5R "Mt^M MMM <£)<p 5| ’ItMMW MW CMM ®M*T ’fIMMfif'Q 


Ml^MflStMk *rN3| MWCMMl 


'S'GM: *N«T *ltM<ii>|(.«p 50 N WT f^CM MW C^fCM *ltM?l^tQ R 4 *^ ^©W ^3f 


®f^Mlf C®ftHW 50 N wrte MW OiCMI Jtt ^EM W\ to 

F SO , , 

a = — = TZZ m / s = 0 5 m / s 


m 100 


fW OT 3M 4 *! MlM RftM 4 

F 50 _ 

a = — = — m/s z = 1 m/s z 
m 50 7 ' 

mw to <*w csrw wu *mim 

^fM %M CMC® *flMCM *Tt! WWt ®Tt?T C®lMlM C®®M <£WT>t £®f% "MCM MtCM I «**lc«R 
10s MW CffQMt '*m W! ®CM *IWn»t ^T®C® ^ MW* *|* Wt% MM®C"1 

RoWS, W ®HJ SltC 5 ® C’ffc^ MtCM, IjfM'G CMWM fMCM 4 C*ffejCM, WCMt ®lW I 


































*<>:>& 


■^r 


IrT 


at*t: *Rlt ^ ^ 2s 9 ttk5tW *Jfat fe© C 9 )^ 

S>e-si: 2 s 4 9 tWar>fa c^f c^5 ^C< 1 : 

v = u + at = 0 + 0.5 x 2 m/s = 1 m/s 
rfRMlT *IW?rt5f 1 m/s OT® «HTOi 

2 s 4 QStm CT*f 

u + at = 0 + 1 X 2 m/s =2 m/s 
<*RM3T Ijft 2 m/s 3 1 i IC<lC’t C 9 ^?? CTC® I 


3.9 ^®T (Frictional Force) 

« 'qlo’l R»^l ^®T ftKHW ^®T Rtii 'oiIcpiIdiI <4^lt4i 

^pfff 1%3T «ilc.«ilD*ii (?rf& ^pit wf ^®r i 

*rat wRt«n c<p I c*i I »£RsSt 

*orc* ««ro pft ^ttk 

5^Wln 'Q 9 f^ SfOTt^t 
■^RJ < PSC.'® t>lf^ I *J?Tt *jl<P, 3.15 f&Wl 
CT^lCT G?W?Tt PWlW Wk 

'Q 9 t? o*lc^ msIc*h f ^®r siwM ^»nR, 

GW ^iw ^nk 64cnm d!Rwn *nw 
^uk 5 *mh wi5 ^firc*r «*w6t wr 

^®T / fcoftf <*Rs C 3 # ^ C$l^» 

Frw <pl®t sjtifiK <p?il 
<pRcii 

'jR <iR »ic.«i ^»wil <pc,«n V»H Rw» »£|^»i>l <i<M ^®T taR ^?f <plc®r^ 

^nk 5 <pwI<i 'Q 9 tt^e ^ ^Tsr ^®r 'okw straw w ^®r ^nr ^®r 

i£)^ -^QTim ^5f% t£Rs^t tjh! ra*lt ^itra ^^tras Ik 1% 9 tfh» 


F-► 


4— f 


n rr 

ibi£| 3.15: ‘fl’J’fij 'BWU aiwl'! 1 

^Ffa IfCT t^ 9 #® 1w ^ W 

9 rwi 













































vv 


^ i ntfr a®r na irsit^k fifc^rM" <p$i ^c«i*i f^*ifN> fttw <pi®? <pm! 

$4MI4 «*lBr Ufa ^lft<M5l 'Q®R 1*k (?f*tt W* Wt ^Tt^t (7TO5 C^, 

nfiN '<?sr ^ wt a*r •iuj'itiw ' 3 *t?r 

a^T ^1'olw fcofa ^?f W*u| *tmtek ^m\ (?Na 'OI<ll<P ^ln C»k I 

^S tl3R#IW (fwtf (A Tjtftt V6*ICWH TUlCTt wt ~sp$) mw ^«t 

■sjw ^ 'ai‘] > 3ta e f w %?r tn^c 6 ! ntw (fssr 3 .I 6 ) ^ra 's'lwk ^atstcWsst 
aa? i*k 4<r(^lcW®T w*t^!T 'oi«uc^p ^t ^Wjt«il 'oic*ij^ ^TW '®i1i5c<p 

nfir, Pi&t* ^nck. aMstho ^r 


<*rot ^tmr 1w cstre ^t 

wr w^i nlw ^c&t ^wim* 

3t*f W3Tlt ^ '®kc«1 

aaretcettret wt «Pt 

^<rc*r, 4^fihr *ffer ^hj!B<i 
^rran *t#?r *ffos? ^ ^ ^4*r 

^®T 'Ollwl (3U5 *?lc<l I 


4*>&=3/=^s; 


ffesi 3.16: ^®f £f^5*1W ^eBt <fl‘3Cv5TCW®t ‘'jC&g 


w=t<r ^ ^sn <7kt wra* 

wsk wcti cwr *nf$* PlPtalM 

kl j i5»ic < p 'G&RW <P3k ^TSO w^lw 

Wtfa ^1 ^*t<r ^ ^ ^It<T <?k ftwt ^MsTfa ^J «flt^3T ^f@RE^ ^S5f <rN^ 
i ^k wt 4>ilwk ^g ^Ht wf erait ^ i 


3.9.1 8H»He©H 

’wIm* ok'slw «t*f aRtt <it?j 1fclfa ^k*t, ’tf^ ^k*t, 'oik's ^R®t i*ia? sfakt ^k*t: 

^tf^ ^*t (Static Friction): 

Tjj^t ^ ^c'Ui? ^rtt^tCT* t*®i?r ^tw c*t ^w*t ^r ®iic<p (Tkt ^.ct^ ^k*t i 

qm *t#, ’tt ^t 

^kc. u 1 , oili5(.<p ^lc<p 1*1 ^c«i 9 t^'5 irk *rt! 

’tf^ ^4*t (Sliding Friction): 

4<pf5 <p^- irtt*tc^ 'si«i3 0*1^ h k?r c*r ^*t ^®r I'sR ^?r (7rf& 

wt i nftmrar ta^ c^*t *&m ^kw&w i>i<mw c^*t *r« aa? ?ww 















































































w®!? <M'Sic c l ot? i wt 'aetti* ^ 5 * 1 ? ft®? ?*c?, tf®?? ?® c#t ? 5 ? wt 

w c#t ?5? I ?ft C<Plwl ®? M ?? 'S|RG«1 ®1? '0BR i£R5fi> ?«T, lit? < l1??t e t IV = 
Mg\ '»k<.«i *tf® Wt / C3» ftpfc® *ttft / = gW n ’ll® Wt Wt I 


'e(H v ® r W*t (Rolling Friction): 

ifRsfij 'sc°l^ ^5*1? ?W ^ ,1 '5 ’lft>C*l ?t foci's ’jilt's t>C®1 C»|i5lw ?PT 


C?*T C^fc® ^C®tl 


sHlD W*t (Fluid Friction): 

W*T wImI "^5 '»<i e i ?t 
?l?% *W< (Fluid) 4 ? C»®? 
%? ?t? ^*|? <?lt& c? Wt ?®T 
^C? C*lfl> "5^ 8t?ff) 
Wti *W?135& to Wt 
c?ft cstw *fc® 'Wt 

^I'olPM Sl?lf) Wfa? ^Wt 
%? %?ftC5 (?tC5t 'oiht'o *tlBT 


fi>? 3.17: v tiMI 3 ji> «U<i^N W 15 ^5RWf 



Wt I Wl^lt Wt TORT ' s TC*ff ^ ^HtbUI <&$ ®lt *t? wit WT WSf 

qmiAwn >itwt -pm W»tc? 

ft$i -$m ^iwtPit t? 

WC®f ci>c*i C s f'Q?lt ?t?, ?ft 4 ? 

’EM ?t «lt®® Nol^C 6 ! CTCTl? 

fc*fir to ftc® qwioui wra 5 


(ft® 3.17)1 





- 7 —“—--- 1 — ----- ; ---\ 

ti|<l»i3l '®t’t®r t5*|? C^fl5 tfN3, ftCb *l®fl5 <P^s^ ^T 5 !? C^fFtC^. 

I 4?tE? i°llwli>l ^C? C^ft tlRs&t ?^1? ?S5t ^C? C^C® ?t® I ®?IE? 

ftt5 *|®tfa W Wt ^TCsfc^? C®?? 

___/ 


W-**, s^r-*o*r c#r 










































c5>0 






t&af 3.18: *lf® Wt 9 ffiRM TOT i 


l^lfa <TO^ *lffc ?»wi<pi>l ^Ic.&’Si *#T ?t^ (PHcnH w»w 'sitfS 
®a < il«i , j[(. o il ®tft to? •rt'o i TOta to 5 ^ ?^a? fc*i? ^tojT "TO 
?m aw ui^ to® to®t (fear 3.18) 1 P«if® ^rtw? tow srro ms$ 
’ifTO? 'TO ?1 1 TOT ^§1 Ul^[ TO® TO® TOT TOT? fTO® TO TO? 
TO® TO, TOST OT ^C® «H% wfa TOt? TO TOT TO TOjSt <1%? 
*t®E» ’jJTOiai WTO? TO&t fflft CTO MW§ ^ TO TOlfi> ?®s* 
^ ?»?a 1 TOn>t ’TO ?it«i? 'qto ®itat aR»ffc Rt totiTO "TO ?t^ aw 
*l3talfl» TO? TOT, CTOW gtf®TO$ 4®St (TOW TO TO|fl» 

*t®t® tog<i 1 (^Rsifro ^i^i aw 'gfa aft tot stcttm to? ?^*t 
? 1fta *i1®j, R 4 *'} i>ft ®?1? to? Rtajt? i>ic°m fttc<p ?®ifi^ arcs 
TOE^ 1 TOflSt^ TO? an 6 !^? TO? *tf??®? TO^ ?t! ^ ®?W WTO® 

TO? a ?ft o (TOW TO ?i , shwi *if®a arc® ^ to? tow ^tf® 


\ TO?t n 4? Rt? TO? tand ! 



je 

s\ 


£ 


3.9.2 V|<W< g|TO 

TO?t ®TtW^ ?Wft ?^t ?®T TO TO?^ TOM ?»?T ?W? 1?*ltl® t^TO TO$ TO? i CTOFTT 

Mi®tf?®®ta§: ?*& tot ’tfro® ®fro? a? ®nro? toht to® to? ®nror 




























































wt ^imn Rf®j w i c^mt tott ^wtt ^r ^wttwm 

wt ctm* t# ^t ttw? cro^i w «nf^r w ?!' 3 wt ^t wt 

wt c^ «nf® rt ^s vftws *ttesr Rti ?w i^Nwt Wi ^R *ttf® ^t 
^iMk stMj '3(*u'olc<i t?l<M Wft?r 'sj^j 'vr^ef <q|v»ic*ih cs^t ^•si ^ i 

fctWRt *nf^r ijRR iw <n* 5 fa wt wt wf wt wst?r $*R to *nf^ cw 
wt, ^ 4 t wt ^t *iiw ^stwr »nfar ^ft to?t «*ro »nft rwt arc® *ttw ^t i 
<ot wt ^twt* ®rt «ttf^r tost w *wr #sf ^tfst ^ (fear 3.19) 1 *m «ti% 
^mr ®t?t wt »w wt wr wt ^t wt ws fa ^t mPr wp 

^tii , ®kt«i c$<p <psk •’ill's *rt cWt f^c^t ^Rlw <ilc<i! 

41*614 -jf^Bt: fttf^r SRit44 wt 4M4 ^ri*t 

4lfclWl4 'SRJ WT^M toR«lM fcsft <F4t 
^ 1 4 l J “a| <ift fd<p Rt ^lt<P 'okc®i OT^fTCR 
’ttf^T bl<Pl f’kPiwi (Skid) (.4C,'o ’flat 1 ^k'Sfl 
cwt ^ttw^ *rt wm WP Wt <WT 
wt ^stwt ffito ^nr <rf» wt <wt 
ij^Hk *tfan e t R*t cwf «Pr wt rr 1 
«>iiW 4 w wm <#r wr tort c^ 

^f®*tm Rt <fI<fw> 4 w?t <rm<r ^t wt 
<W» ^ftER 1 CatW f^UHt *W CWR, 

<at toMWt ^t tiitiiMn wt <rm?r R<«t 
<Rt® rr 1 wt ^fa?r *nfR sto WR 

C'O'aw (Rtfs ^ittR Rt WT Rt*at C4f*t t^t 
^ttU I 

^ t^W't 4^ ^T: ^IIW^T 3 tWtm Wt elaflSFT ^W *flf^T ^ ^StC® 

<£R <-^t 1 <nf^r «rtw vo^r ctH» f^w«t w ^1, c®w w 

wk cR?t «tt^w <jRdR ^ <rqtiR wt ^t ^tj «t1%^ •im <MfiSc%t wt ea^ 
wr ^11% ’tl^) < p^k r il "^t 1 

«ttfw cw *tjnwt m to <Rt ^t 9 ^ ^tw wt ^twtt “^” ^t *inro ^ihi^vo ^r 
iw c^ «nf?5T ^tw cowl? to^to mrai^ w^®t *in® ^ toto 
W*t ^?T ‘iR? lilt ^®T «tlfw ol^lw «ttto urn 1 



ffiifl 3.19: ^k*t <t^1wtn 'St’iJ bktw 

wc^ ’fe <ptfrr w 























































































3.9.3 Ml «>Nk-tMNC-tt 

<*& csfPT c*ift c? vmtM stmww wti^ ^stus ?? 

^iiOT^ri 

?^*t 4»»ildil 

?^t ibrj <?m ^iw ?# OT^pTt 

^cd^; 

1. CT RISC's Wt "3$ C 5 ^ ^&fi>d4> W *|«? TJ^ef 

4^11 ' s I^ c t *lf & ^®t <P*I I 

2 . C®®T 'SjR®T ?t tsf'Bf etlvs)^ 3JE^ fafG^T^tft 

*mt< ?r ^gjlc^i # w ?mn?r ^ 

«iQc<p*g sttwt ?^*f '0(01^^ ^csf m i 

3. "5W ?mt? w wt <wtwt ?i?i ?t<pt <mi« 

W ?® *tf® Wt? #T5 csfr 

^te^sr W?1?i , i^s * ?*t fatlft* ?m? (f&ar 3.20) w# 
??C®t? ^wn d^|L> P3(. a, m ^srtcsfl? ' a iN v 8*i ??E®t??1?tCTJ ?? e f '^(.*i < P ? 5 ?tC f Tt i 

4. *tlf®, %I1? <4 *t?d*t? ^s’tlft <lH4ted*lS fo®tlR*l ?s?Tf "3? CT? <ll'»l»l ??®t ftsf? 

•Tf ?*C? t^T ®ll3.*1 ?*?t ^[4ciC“1<l ^*t? Rcil CHIC'S *ftC? I 

5. w ^ ^jkffP't wt ?? ?f*t t? v»t ^m*im ^ *K w ^j?\ wt 

6. ^TW OTC# wt?5 TjeSt ^ ?®T £tm*t ^Jt 3jFT Wt (STC® ?t?, -WwlM 
«ltt^5 ?ST <p*llcii ?pt Wt 4»^llwl ?1? I 

?<H 4ttotMl 

wt <MlwN wv ct etftnl’lwl ?^t ?? c^t[ ?t fast ^fir 1?*lfte ^rflpnt 

4»<ll 3d®l3. ??®t C3E® St? I '»l3. SS*! 4l«ld*l1<l ®t*iJ CSS? <p|e? <pR c j T»j[c. 0 ll "35^: 

1. C? 'jwl 'S(.°i SS*t "35^ d J i , Jd a il St S J l , ld J i ?*£? t's|*il I 

2 . CS >jw1 '©d 8 ! 1 ? e t 3? d»l’id«nl '0|ld<ll Cflffll CR*f *t?t? 4J4* , <lt 4*<ll I 

3. ’^ts'o ^5®T TjC&t? ?tWt ’tFow I 5 ?? ?»C? C?Rft, ^“t 1*«l? ^N*t ^ ^®f <StC^ 

(?Ptl 



t^3f 3.20: ?®T %Tf^ ?R3t? 
^N®t 'oici^ <i>»j|(.'il i 

















































b'vS 

4. vac*in ’TOf ^5f ^f5t, ^t C5^ C*|5TOt ^?t I '®kt a l ^wHw C$TO <aiT<P(.'tt 

*mt>o *nwi 'HITh ^t v »**i slto<.*i (. j iR> ^Aw t»c<p Rmi ^iuwk ^|v»lc'o 9 ltC?T i 

5. ^Mf>f T&xm <ilv?lcil i 

6. t «(top»r ^r^rr 

7. ’5W ^t ^®r RiiiEk ffpeW i 

3.9.4 afcSIt®t% 

*wft *p*f TOft <?t ^pbt TOtf wifi fcaft ^r i to* to to 
TO "TO ^3*® *# I *ttfi5* ^f@R C* ’t* 5 ! TO tStfc C3#Q *0» W?t* <pk(>1 I <p|c«k 
wt*^TOkr% to ^ to■*1^tow wi «itf^, c?k*?ito, amwfiHc* 
wt to <4to (to **, ottos 'TOfai ^Htf^ ^ ms w i toict 

OT*lt TO TO TO *TO wf ^ TOIon #TO* TO®* *Jv5t TO f^ ** I 

toi* to*j lira tot croft ^*r tos rot « *nfr, w* *nf® to, 
tocb? c*to*r w fro 1 ®tto *nfii, wi *tc® *nft, TOPjfc fro toro to 
n to *nf*i to*t *ito? to?*ij fro *nt^ otto ^ *nror to*t 
toito toto^i 

TOSft wtw TOs* TO W TOS TOlCt* CTO to TO «flfl* TOI(WI #TO? 
TO1«f% ‘3^ s f^ TO®* i 



1. D'T's dj* otot tort C5^t lift ot* toot? fro* tof? cro *t®? 

2. fwf 3.21 4 OTTOT *jWl TO fTOT A ^|H5 R'SW, %? %* TO f?OT B ^5lfi» 

ton ot*? 


























































li 8 


3. C#f '5C3? 'Q3R C#t ^®T <Rf*t ^ tof ^ Wt CTPt 

^tf^f^^J? 

4. ^ <iR# fa*KI>S C^W 'GSR 'Sim RE8R «*fiT i#W ^t^Tl Pl^C.t3-s1 RSjm %® 
C*i®T I t'atols 'QW i 2 * * * * ? ^O MtW? 

5. <jpr^f* wt% <iwter «$cfc ^\ i# 

to to to toBT to* * CB^t 

w 

6. et\b\s| ^s|CT» RPT? ervb'al ^ £R*R? 

7. ^°T S»Im» SC°1? 

8. CT*M Ito R**? W&5\ W , #5lT 9 f W ^? 

9. ' 5 TT 5 ff R®T 'Q '0| 3 ll*U R®T 4°1C'fi MW? 

10. <R*M ^T? 

®imimi Tjfi> i 

11. Mt^ CT, ^r = x wt i 

12. 'sstsc’ls ^TSSP^'t s'U's ~ 0 \ CTW? 

13. ^*t Wf? RRr £W? ^*t? ^ M I 

14. wt <4^# gfwt^to i 




1. fB3f 3.22 4 wilt'll 1 kg 'SMS tiRsfij 
MPPW <?p|fi>ar rt sfFP MM 

I ^ s T- J ’WS <Mlf53# oils 1 1 

2. to T5K*m ^ffat 5 kg «ws i*R*l>T 

«*R ION ^ 2s 

s»(.st^ I ^ 5 s *tC?r 20 N ^s»f5 R®T 

3 s +C.41* I <>V4$$ 

W? 



tor 3.22: C^t-RSRf MfM 


*o>!» 















































3. 110 kg ^5^ 'G*fa 10 N ^®r <PMC* v5fa 10 S *IW 

20 N ^®T f^C3> 5 s <PW(.^ I ^fi* ^5 'OlFs^»l <PWC^? 

4. CTfat C«lW> Ijfsf 10 m/s C3C*t *PF I C3T5H W 50 kg, CTfafa W 
100 kg ^c®i CTWfS C<p1»i ^sv® RC*t *ll«? 

5. c»i wit's ?lHt ^ttk 5<p«ita ^T5*t n <fl?T ^T 0.01, s»ltk ^ 10 kg ^c«i 

cute w ^r sW -^s ^rck ^fir 100 kg «c<nr <*rasft *im 

$,c°i <p^ ^®T siuiM ^»w iMtil PlC^f ^R*t^l»T ^c.®i "^t ^(.'©1? 

«$Mi>1h s(yr 

*riW&snfl»n iPtl^(V) 

1. CT fk^T PT v oi^* , <ll?i s *1I < pc v ® M? CT sR*t^t 'olc4 > " t 4t*l? 

C*) 0*0 Wt 

(*t) ws^t (*0 m 

2. <it°m 'srtajt c<phf5? 

0?) MLT~ 2 0*0 MLT -1 

(*t) ml ~ 2 t 2 (*i) m -' lt - 2 

3. wmM 4W 

(^) kg m 0*0 kg m s _1 

(*0 kg mV 1 (*T) kg m s -2 

4. 5 kg '5C^' 4^# ^5?T 'Q*fa 50 N ^®r SftHW '^, wt 

(^) 12 ms" 2 0*0 8 ms" 2 
(»D 13 ms -2 0<D 10 ms -2 

5. 10 kg '»C3? C^fFft ^5 10 ms -1 C^t ’tf^t®f ^PT 's^W’t 

(^) 10 kg ms -1 0*0 120 kg ms -1 
(^t) 100 kg ms -1 00 1 kg ms -1 



























*M*|R«all 




H 




i. 10 kg ^ 1w *wc«i <^t f^r i ^ 'Q 

"Siwt? ^=t ^ET 'SIH ^£®Tf 1.5 N I < , J|fijC<P cBW C*RrRT «CRT Wt ^PTt 
0.8 ms -2 i 4?T 9 Er ^'SjfScxp wlRiH o>itint's ifRs^ ^*r slwiK 4 s w )3hl ^c®!T i 


(^) ^T? 

(«0 wr <k ^r? 

(*t) gJSfST C^2T 2f*p ^C»l* "SfR fa# ^ I 

(*0 ##$ « W#% CSHSfffS *faF# W 


2. »HMfcnfo* *W 5 kg ^5 5 m/s «E*t W# «*littH>fi> 

W faster ^RmT wm 4 kg m/s *tfalN *lfar^ WI ^ *r??TC# *BT 
tS'SS W ^MEmFsvs $ffa» I 

(^») # bps's!* »ifait*fas? 

0*f) 81^ ^®r '»*<.*<.# *tfarsbra ^rafaflfa^ •qo'lC's #t WW? 

(«r) em^d?i c^rww 

C^r) w '»4Mt*l?r M *lfar# ^r ^t w *#tfap fagterc# 'srtwr falter 

^wl i 































TO?, TO5t 'Q ■*# 

(Work, Power and Energy) 



epstfe '"1% i 


<£$ ®rro tort 0 m ^®t <£mm "tot to i «wifa»iM4 TOm ^ “tot 
^(PiPpu i t^iM fi*^ ^ ^®r ^Bf tot g»ii»Iw 

’tf^TTO ^-1^ ■®rir %® TO I ^ ’tfa'1% fafolfot® sps TO 
■“1% 4t ^ TOllW «£R5fi> gjfot ^ « <hw 'i% TO* ®HJ|i!m> 

TO TO l iTO ^ lim lilt ^ >JM< 1 »I'»J®I<I 

MlTOI v|f^t *im TOI ^5lt ^»IM stff® CSfc? Iflt ^ TOsKTO 

TOT C*ifi> f^ETQ 'ailc'il&il TO TO i 


^ft-w, *m«(Rmh, w-jo>r «tft 



































^nl^'aah 





4 ^ cm 


• 'Q ^JWJt <p*g,'® *im 1 

• <pl®r, ^bt 'Q '5rc*C ^IM'T ^ > sc'© i 

• i t%?r ^iNit < pfic'o *im i 

• Jii^ifst^ « Rwmiii sim %wt»i«*n mm 

• “ll®3 ^IHa* *l1®*i R'®j'®|^ 'SRSff a i , H^ ^Jt^lJt ^*oc'o *il*w i 

• ■*t^? ^tH»^ * m mm *iRc.<q<.-i<i 'ST^i^u ^sm <mo» *im i 

• ^si?i«i *il®^ mift *it?Ri 

• ^14^*3 'Q l*1<ll 9 tW ^J^lw weft's*! ^ I 

• '®^- 1, l1®<i ®i*M^ ^Jt^irt <f*c« *II*m i 

• ^\5t ^ut <p^o© i 

• W^nsI *lfii»<M spue's iMi 


















4.1 (Work) 


frF#t? to? to ^iw^iw wi? to i wi ?r?i?i? <to? tok? 

<4<pf5 $^T ^cxi <nl*lRi <11*11 *tim t*to-si mR <p^c's *llw*i !'®Pi 'ok?<p <pI'st <pm(.^,<i Pp*<s> 
*lil’<lR'8s|(.‘i?i 'TO? <to c<Mc.*il TOT ?? i «t«il’4R'88lc*i^ TOt? TOtfrt? »|piPr5 TOf 

i ctott ?*§? fc*i? to f ?*t tom toit ?? to? to toft toi? ?f? 

?*$fl> ?sto to s ^ tog*? to Mk wt to) tom <& to to ?*?t tost? 

to?? W rck?; 


VK = Fs 


TOera 4TO J (^5T) 

tort ?rat rwi = ml 2 t~ 2 

___/ 


TO ff5§? TO? vaif^^lns ^?T5 ?t Wt C5%? fTO£ <PlG®m CTOt? ^ (.'oBwo ^TO? 

cro? i tom eft* toe? to to? toro? ifro? to to to® to? to? 
cro?t to <to fto crote?? ^ ?to tou ^ fro shsjm to to to? 

vaiFsi^lts ‘jst'gs R<inli> 'MeMoM ?*?? i 

CTO?t 1% TO TO^ TO TO? TO TO? W TOTt ?eto “?M”ft TO TOC5 1 TOST? 
?M? ?t TOfi> ?M TOTffst TO £ft?M TO CTOTf <*S>M> (to ?tf?to ij^ to ?T? I 
frfto? to?? TO? M1TO ?t? to?fi> ?t ?to TO TO^ i ??MlWlW« TO? ?? 
TO3$ fTO ?t W ?? TO?M TO ?to TO TO i ft ?to TO^©t TOft to? ?t 
?M TO?M <pwc^i 

jj?t to to f to TO?M to? 4to <^<.<p s ^9 cto to ?*to^ toto to? 
C55® to^, ?^ TOT ^ItM d ^TO^#TOTO C*l? to® CTO? tot^i TO 
W$? 

?TO? to?t? W = Fs, TO? d *j?5 Mto 5 ? TO? TO? CTO? TO TOM TOT to? ?CM 
TO? <?TO?t TOT to? i 





















































































*oo 





C'sl^h W 50 kg 10 Rfo%iui %"lC?r fSto, Ijft W ^TW <>C^? (Sj% 

'»«ih vS®vs| 3 m) 

%^5T: wNlu ^ 50 kg '<3'5R 50 X 9.8 = 490 N <lft 'Q®R ^*T, C# f^5?T 
to ^tW tea -^3 csmt^s lift -^RJ 4^3T ^T 

$*to<Rr R(.<p filciil’t W Pic'8K. < q> fS^lEST '5®i(.'© i 

^tcsft $*taRT to C^m 8M ^ ^ 490 N 
f&’fcST fttw* vaiivs^lis tj?T 5: 10 X 3 m = 30 m 

<?ft ^tflSRT «#s(K 490 N X 30 m = 14700 J = 14.7 kj 


<«t ^ *itoN ^5 C5tS|t? fto (irf^ Olhc^, ^ F H ^li>M» 

wimh C5^r i*0 cm& to s ^ c*twr to c*M i c^nmr daw ^t 

*^5^ ^t®t <P«H#? to?ft <£RlC3 'aito>|is ^5 ^|? to? 1%, toff's 

to, ^tc®ft ^tcst* <itor 


v/ = F(-s) = -Fs 

*sNfc ^r wt'iflte i fonto ^Wsto ^ tot *1# to 

*nHR*icpw «w?r "if®#® ^ Motife wf ■#? ^t®# *ntw ^t *tf®#» ^ 
w ^ ^ ^ito “to<r ^i®r w ws 

(?# *ttom <n^t nfirtt 

l 

4.2 1 lft (Energy) 

qwiowi fr^ito ®?toe ^imr ’■ft w ^sft to 

^roc® * 1 % <ir^t ifim , gp^ stem ^t i, t% 

straw w? 'srt^f c$m <toi <?ft, to wftotFRT lift to 

to^r rawim i <*"10® cttow e# ®n*rar ^*ctw ics 4wfl, »ift ^*0^ * 1 % 

^°i(.'s t wWl*i CTl>T I*ic?j '®ilt®ilt)'il ^1 ^(.<11 








































































^T5t 'Q 1t t% 




*tt% w® ft qfticfei ^Rfir ^ ^i?r «flM5r «wsw M ^rat 

^iwfhr fajrc '*1%, ^t <tcbt 5f#i ^tpu ■sitwf ^rat ■•# ^t 

ffiBfiM* ■*!% ^Ite ^ i 'flilwlw ^ %*tpt <?r®tpr ^*it ^t sjfpq ^rat 

9 ttf?T , oilc®il'Q iP 5 ^^c*m 1 i l>i'il^i , i ^>v||^|vs1ii ct ^IT cf*t ^®il 

p n, *Mfo§»iw pi *i%?r ~m ^»it ^pi prtsr ^ * 1 ^* 1 %! ^toa$ 

«n>iicvMi ^ *tfs ff®$ 'sraft? ^jm ^ ^ 

■*t1$t «iw «<w ^rat ^ «<w *Gn?ra ^ri <»pw '*tfe m 
■*t1§&tft? 


■># ^ ^tw i ^ *n, pfipit ^p «*fir pfm ^ stw w 

sq^|^j<j> <p|«f <m! pr 'a*l i T C 5 ^ <q«nH> ' 0 | 1 » 1 C «1 '*t% ^R> <PW i <qA*jfi>^ 

^K <f(w m ^IU4 ^ w*5f *1% ^5T OT^BT 2fPlM 

'®lw fW pt^ *lI 5 *iH l *t% Re's -p i 


<£RlPI ^ f^TClt t*rtw MPlflte T5rf plffs C*lPI5 I C^tM -^T 

e^tPit ^*p PiPtfi^® ^l®f pip® ^ ^p ^ H«r pnr piw> 

*ttf^t *tf| b#w pm w^i *n*ttw ^t wpifi>« m ws ft* ^®^ 

■*1%pm^ ^ ot^t »pi wlPrtBjt pfImMm c«lc?f 

■*P i ^spfK c<plc*il 




c®m pJc® TO ' M t%ar c^M 1^ Pit ^ «flfl» c^n? i pr^§ 

^BIT ^ ^sf? 1 f?^t ■*!% 'PF ^f% ^ ijCbl^ i£T^ iflW ^ 

■SMTI 

/-\ 

■«t%r <ii^ r j (®pr) 

T’tfs* 'sriisjt [w] = ml 2 t 2 

V___/ 





8f?t: i^rfST ^p X QP 100 N ^®T 2i(.?iK ^»w 10m I*ic?i Pt^ i ^ T|f^ t^ v l?l'® Rc<p 
10 N P '®kc«n ^ T^ef ^®r <PWC^? (f53f 4.0l) 














































































io* 


'S'8*: W = F x s = 100 N x 10 m = 

1000 J = 1 kj 4><m i 

^ W = f x s = -10 N x 
10 m = -100 J I 

cstm ^1^ ^iwt *tNto ■*1% #i 
wt ^*t% ^ ~s&m, 

gilt's! w i 


F -► 






^ /J \ 


< (J 


ft* 4.01:4*15 «esa «*« 4*1 afraH w 
"^5 to} 4*1 %C*5T fe^ 5 \ 


4.3 4 ft* 

•TH1 4*tl* <Plc®t* stMi ^rat 'TRt 4*04* ■*!% 4ml* tof I *tlft *14^ 4»*l* 'st'U 
ik ^ giuiiaM ^jr, ffrtRr w 'aiinic^ ^tont ■»!% *rw, ^rat ^ to ■*!% to i fcnjfto 
fro wttf^ "fito «IM1* *N«f*i4> *t% ^ml* 4>C4 tos*. Mfr 

"4# i tot RSIa>*|Ji esc® 4T ^tol RSfaHih osttst 1^t?r to*l c*r RtSlsp*!* 1 t% to cto 
tore i^ *r% fcto to i ^ tor vsii*iiw* toter to fcto ^*r, ^srrsrm 

4toW "4#! 

tolur* • 4 'oj'ol* ^CE^ "* 1 % £to 4 *C 4 (to to *ml«i* SJmh i '=»ll»J*l 'oiNki* 

^firtw to to* « cfnw to, to, tot to, ^ to, 

to, <£tw to, '*1%, *ttorto to, fttsfoii to ^ (to to i 

to* wwii tofflrt ^*r w *tfto* to, **g* wtor, tort 4*s to* «c* to 
toror * 1 * toa^ ■*nto to 4c*r i to* ^jt> ^ *p© *nor toto «*w 1*toto i 


4.3.1 ’ifeto (Kinetic Energy) 

^Rrat tot *tto **nr ***t* ^Fsr ^ to i ^rar^Rit wift c^t ^5 toto^ 
(to «hj 4^c4> 4W tor ctoc^ toto *>c* *iiRto ck*r tor c?ro® ^ttwi 

<^C<f> ^lf%%T ^ to?l^ C^HtW ^ SlUlM ^ (to W 

^to^^rm^tort phict w^i ^rmr RB>^iw ^rc« to 










































































TO, 'Q ^ 

<pp 4 <f q?ro *1% <it TO*tfi i *ro<r ^i*to *rot 

TOlft CT 'TOt <ll^|v||tl5 CT ij^T 'ste (Ftfa (RTO CT W3J# ^?T TO 2 fTO 
TO«t ^ ^* 1 % 1to-jIff ^t *tif® tos cro ^© to* ®*r to to^f ^ 
’rf%*i% to* i ijfiBHW tot ^ <pt TOFt *ttf® ctoto to, tos tor ^ 
TOTTOi 

<£)<p\ 5 | ^^<1 %*R sluiR <pw ^*1^ <psl ^t°i C^RIw ? ll'©*ll® c^l ' 5 ff 5 Rt ^ 

TO®t TO <MC'» ’I# i 

TOTO F ^ TONTO m TOR TOsfr <I*$>C<F s ^ RTOtTOIt I '©tTOT <fl$ F TOR 
J l*HlR's <FhSt W ^(.c^ 

W = Fs 

ftfclSTO fifhr CTOF ^BIT F = ma *rfro ctof 1 *sR 

TO**rr <p$i ^.(.«i 

s = -at * 1 2 TO° v = at 
2 

11 1 

TO W = Fs = mas = ma x - at 2 = -ma 2 t 2 = -mv 2 

2 2 2 

to$ ^mt w« *nfr f ^ ctoit ^5^ s ^5 Iro ctot to c©ro <r *tfl? 
rsprto c 5 ^ " 5 ^ 



v ft f^yiM *m, crorf *if®*i%?F Tftstus toito to 

W c#f ■*# fro ^ l 

5ifwt c*tTO w ^m\ CTOt%fR v 2 = u 2 + 2 as 
ij^TOt im 1w t't TOR '*$ft %R: |mv 2 = ^mu 2 + mas 

ma TO *lfTOC® ^ TO<tf F ftfa TO* Fs TO < #^' w W TOR *?f®R: 

1 , 1 , 

-mv z = -mr + W 

Zf ^ 

W^fK <3TOt W "*# u CTOt TO> TO<R TO *# -mu 2 W TO ^TO W ^T 

2 

’tMI (RC® ^ -mv 2 . >|vj)<j>*Hfi5 TO ^TOt <1WM|V| CT TO 

2 





































































•PiNfosH 


■wwr ffmi ^ ^fk »ifar ^rcn 

<£&>% ^<m i t w^i^i 



«W: 10 kg to* <£i^§r **$* **t* 10 s 10 n *®r storm ***t ws (a) 

’1^*1% W? (b) 20 s TO TO*t1$ W? (c) *fw <$G*t 20 s *®T stOJft *»*t ** 
^>k(.°i ’iFMI® w? 

^tef: 10 N *®T sfOtM Wt: 


*TO?§; 10s TO CTH 

1 m 

v = at = —5- x 10 s = 10 m/s 
s 

(a) *TO$ *lf®*1% 

-mv 2 = - x 10 x 10 2 J = 500 J 
2 2 33 

(b) 10 s *tw wt to TO wf <?$ to cm 20 s TO 

iS* 5 ^ I 

(c) TOT 20 s *«T SfOTM ^t TOT v = at = 1 m/s 2 X 20 s = 20 m/s 



sfet: 10 kg to? m storm to *tfa%r ?*?ra to to^ so /, 

cm w? 


ter: 


1 

-mv 2 = 80 J 

£a 




































TOt, « 1 1% 


$a(t 


, 2 x 80 J 160 m 2 

“ in 10 s 2 

v = 4 m/s 


4.3.2 R'O'S (Potential Energy) 

to? ^®rc® to rito <iwMin w c®tert ctor «ro R®?fi>® to? 

®*R eNter Rto ^ i RTOt ®R TO5t Sni^^a 

toitoR, ertoitoR to* ®to tor to <Rte to ctot 

*tfto% -mv 2 ere® to i 
2 

TOtET 4TO TOsSt ©itoH C 5 TQ?It TO, PRIet 
^®T 8l«iM TO *llPi4»i»l t i^'{f RfTOR 4»TO 
TO® CTOR «lf®*l% fcTO TO TO TOt 
w»fic.*i TOsfr 4.02 Itot u'HItil TOt 

Rfts, lift tocro crot TOR Rtpr tor f 
ir tor to tote x ^9 *W$to TO 
tow i ««i tor rtor c®iro to R to 
wlwlUft TOto R, ®ft crot® CTtPff 
TO*t% eft cto? eifte F tot TOR TO 
toe* Rtoro tj^f'Q % c^ ftc®, ®t^ <?i@?fi> 

RRICTO TOGTO TO®t R*pilSR 4TO 
R% *®TO TOT i fTOj C 5 ^ Rftft CTOTO? 
crott TO%r tot, ®$ ^'TO ftfTOro 
crort »itoift efti 

RtTOt TO to TOTO TOft TOt R^TO TO® TOft C* ^TS^ffbv* toCTO C®®* 

^fro toc* i ®m rto wtft TOfft® toTO tow *£iTO m ®ctoto? cto 
toi5t C*C® tot to5t TOTO ®TO TOT gtcatR iqTO rITOr TOC® TO®, TO 

R$f TOR TOtC® TO® I R*fk ^ TOf^ "*11%, ’ifo-lfe R ^.CI'Q <4fi> RR 4® TOTETOT *1% I 
TO *JTO* R^s® - *I%C® TOT ft®? *1% (Potential Energy) i TO “ifeR w»lwl 
RTOR R RTORCTO ®?»U 1®R TO I 



to 4.02: toORT ftftRRt ifl?? TOT 
TOR TOC3 si^to TO i 


Tpfr-is, *Mtopr, s»¥-io>r cRf®r 











































































bo'b 




k 'S?r ^ 1^i^n>C<T» 4 r \5fa 1*R|? ^tt*tC¥ ac ^9 ^Rff^® 

w ^ c^sw-*i% 7i%» ^?r 


V = -kx 2 
2 


%w TOt: 1 %kc^x ^ ^ff^o fast g|^o w?r offi f = -kx s*r stemt 

TO, <JM*H TO V = -kx 2 OTi CS<T TO® *ITO? (OT$ 

2 

s 5 # iicafa to^ ®i^ css'to csn&^9%?r ^^0 

___/ 

^rt^r 

8fct: 10 kg «(.«« 4451 10 m/s CSC*t 4451 1%5[CW 'G*tS ^5»T l k = 

100,000 J/m 2 yifS ji^Ib'o ^wi 



>5w: ^is« ¥ lf®*l1% 

1 1 

-mv 2 = - x 10 x 10 2 J = 500 J 

& fa 

4^ 4§]*f 


TtCSj^ 


-kac 2 = 500 J 

fa 


ac 2 = 


2X500 

100,000 

ac = 0.1 m 


m 2 = 


100 


m‘ 


*rot w cutest ^r ^*fwt csBt fas -»i% # to i 'W $rot sm 

'Q*IS CSfc® C5F& %5f STTO TO W 4® ^i'ac'a «!tt® ^ CTiStS 'TOf ’iFo-lfog 

tbrt SS i 4fi> SS TO*t *INST>T SSS ^*l£S fa ®SS 4^ tow 'o|<Hlc*m 'SRJ' ^sts 


$pJS» 







































'SftWf ^ '5f5Jt ^ttlfc«1 I i£R5§t ^*|C3 C®Ht W C'«'»« ^ 

*lPRR fa»R ■*!% ^Rt <4^ CT^Q CM <MW> *ttl?f I *tR^. <*R»l>t M§W> 

$*tc?r ^5 ^r ct < #^t 6 t ^ <r5i^ %r<r *fRcM’ *rot ^?r 

RlWl ^tCSRT ^iPRR W "5pT 


W = Fh 

4^l(.*i F 3,cc^ £l«jj8 R®T iflR^ h 3 ,ct^ v5to'®l i F ^®ifi> 'oiRIcm Slwibt kilo's ^?T ^5*1 cm 

%& <sm 'aifo^i-to ^3 fc*tara %&, Ttca^ f i c^mr wv <r ^®t 
sfcut^t ^>^c's ^?r ^sR Rd%iin ^cm ^cval ^?r Rt <*r? ^®nf5 *fW<ilM 

'Q'SfCM R*TR I 'GWR mg ^C°1 


F = mg 

^ W = mgh 

RCR RNffa "55R, *1T$Rfi>? 'GSR 4^? R«T <*R^ CRfi> Pi CM PrC3> ^Rf RSR i *TRmIw ^‘ p tC?T 
^«icvs ^CR ^ \a«tc*m RRR 4RR>T R*T SfRItfR ^fca? 8tWW <MW> ^ I 

m v»CM 4^5T h 5®'o|ii 'gCR 'SR C'»'®w ReR ■*(% R»C^ RfR *IRmIc<p C^C® 

R '®Kc«i (TrST R*R Pi cm iRC^ h CT?I wihw, ^*R ^5R Ce^SEST #t *lf?RR ’iPsHfe 
ern ciw? 


■*1^? Pi'oj'sR R^RCR ^5R f^»R '*1^ ^culiflj^ 

-mv 2 ^ *ilR: 

2 

1 

-mv 2 = mgh 
v 2 — 2gh 

^i R«tt ws 1% ^rat *iw r^r cm rrr w ^ 

•MRR cm <P«i1Vih! Hl^*i «rt?Rt Picu R’Pj^f 'oi r U'»lc^ 'oiImI 'oihR ^2f CM <pc^f?j 





Jt 

si 


8|ff: 10 kg '»C?R 4^51 -q^c<p 100 m/s C^»t ^ 9 tCM ^5 I^T ^ W 
^R? 














































ioV 


«'qh: ?|f% i <il*R '*1%^ 03$ <P3l OT© 

3tO$ i 


1 1 

-mv 2 = - x 10 x 100 2 J = 50,000 J 

La La 

3*ffi 333 h Sbb^Ul C’ffetW ^33 f3*3 *t%?5 ^5^5 ^ ^5\303, 

mgh = 50,000 J 


h = 


50,000 J 50,000 


mg 


10 x 9.8 


m = 510 m 


w>|viiym w$ 4TO 10 kg m ^3^ w? i «<rt5t f%^ *o$$ §3$ 

*tt i G*JC<Plwl 'ssg*? 100 m/s C^t f^T 'oitosl ^33 *3$ i ^IgW^. 

v 2 = 2gh 3$$m to m>U to ctp3& *\mm 


«W: 5 kg *033 50 m/s 030$ fc*tBRT f$03 ^5 f^r 0333 ^[ 43 9m 

■*1% 43% 33t3 303? 

^S3: 3*$$3 sNw ’#*1% 

1 1 

T 0 = -mv 2 = - x 5 x 50 2 J = 6,250 J 

La La 

333 *tM| 9m 1 3m Wf 303 ^*33 h ^\33\ *ttf% 


= 9m ■*!% 

+ 9m ■*!% = 2fNfw 
■*!% = = Sftsrfw ’lf%*l%/2 


6250 J 
mgh = —-— 

6250 J 

h = - - 

2 x mg 


6250 

2 x 5 X 9.8 


m = 63.78 m 


om$\ ^3[3 3*33 ^ WfflfrQ ^TtWT *033 TO<T §33 9m TO 3\ i 


^oiSs> 






























































to, wst «•»!% 


ioJj 


4.4 ’■Iffe (Sources of Energy) 


?mm tf^ro *wflrei« ’■ft wigr tf^TO i on&ftiJ&eiM ^ *rra, 
wH wf ws&\ c»i5| cqHta iJwSt *i^©t ^5*lt?r 5,ct^ 'sji'sitgtf^ \ai<ii R>jj^ ‘*tl% 
^mra' to' to ««wBt ItTO <rTOi ’Jfa% fife* *raro '*1% 4.03 fiSw <RTOt 

w^i 

4.4.1 "if (Non-Renewable Energy) 

smeto <?RS$ ’■ft 4 M 4 IMH tfc>$R ^ft « 0 ?TO ’lit TOT 

^R OT*t ’’R iSftf^ tibfetilt ’ft* toj *raro TO TO^I CT CTTO 
c 3 i'elc<i ’ft<i *ftw ^NTO 1 



( ^rmstRi 1 

- 1 

I— w i w 1 w 1 -1 

.wnf^jrc torr c^*f% HresftfR 

fear 4.03: f^f%^ 1 


r 


1 


[cm r ?trm wrr RiBffjmid 


<fhlR '"ft (CTO, *UR <iR* ^^ll): lilt ’ft* R*E5UI *CE^ CTO, 

’tJt^T *t *>TOt 1 CTO ’OPT *1 TOTl foiftt SplTO ^HlR, ^fK TO-C^lf& *^* TO*t 
’It^’IRT 'sfc fe *Wt ’IPS ^#fCSRT TOT TO BlPl lilt ^*T I % CTO 
<Pil®il, css r ^sit?r ’1jh(.«p ** 1 'sflfik ftl> CTO* OT CTO CTOT ** (Crude Oil) 2lt*fw 

toto wfljcnt tor* ’sr *tot, R^ltnfti'o PTflpir ’itom to c^r, %cm ^t 

ctoiPim fim tot ** to* to* to* « wm ’R|<ctoto ; to*i *ift* 

% CTO* C* TO TO eft -^5 %SR CH 4 , TO TO* TSfsfaTOt To* ^srjRj TO 

c*TOt *ttcs to* to* cTOp*t tow to* to **1 «ii»iicm ◄iwkww ’UR 

^®Hl^W«lM TO^R* *f^TO TO* *R*l*TOrt*$’U?lt’itl 
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FUbQmr ■*!%: <rr ftfcfoiiR Rto rrrr ws, <?r*rftRe w «ri?r 

R<Rn<r rr, <?$ ^PitfR ^ heater i ot, rjpt, wit Rt ^mFriv, R%t^tR 

Rft^t «£RS®t tR«T SCiJC^, 4?|M RRRR <PSt<n RRR RCR RR l Rt^R iRCR <P'sj^ CsR, 5 lJPf, 
Wit *!fc* fwt <3$I%S # ’tfRRt't $fcwflil|v| ^ Rt^R 4R RtlRf CT^t ^R^RtR W 

crr r>sr cw^i c^r^t (Pt^ rrr cr ^icr ■*# ijirR <p^c^ rR crI; rkr ■*!% 
rjrrr w® ?ncv ^rjr r%r to c^r, s&Pr, wit Rt ^mPRr to d3w$w 
Rv5£$fR ^ <j^j RRCR | \5RMR 'S||»|lt^ to rkr fto I ^srr ^t rcr 

rrr crR to tR c#t ^5twt <r^, RWt ri^r wiUiyp fRtostiRt wtw 

Il'Mll '*|R 2R% IJI^R <PW <4R licit 'RU fasg. <PC 1 C<P«ll 3.C1 I CRRR flSIipiR 

fRtot, « 6 t ^ w ^5 tot jwm ^krr *i% Mr w i fato«R rfr ^Prtf^ 
^sm 4)$tiblt«r<.Htl 4Rsfr «lft«ld>l*t C^, *RR * 11 % elW>M» 1 >l ^St W 
^i^ic'Sh, R*rc^ cR$t fto rrr cwtt 'jm <?$ i 

4.4.2 •RtlRWt’lJ *1% (Renewable Energy) 

^ CR 'silUC's RljR RRCRR *t%R 'Q’R Rt^R WRt WT *m. 'Sf ^T?t, <4^ a^Ms ^5tRt 
4RR ■*!%? e*R 'Wit R>CR ?m, CRtpRt 5fto RtCT Rt i CRR ■*!% ^5ftCR ^PfR ^RfM CRIR 5 , 
C'SftRR-'»tT>f %Rt CIRS CRC1 5 , ^®p Slhscii <IN>I CRC3 5 , < 5R%r Rffc?R ^3^ 
RjPlRt c*tw tot ^ rrrtr *nft ($& i 'iiiijicM ewit ^afott ^t ^t ct 
■* t%^«Tt <i«i(.'s C’t^f i i5^c«nlc<P ^»IT ^?t 'RPRWPIJ (Renewable Energy) '*!%— 

^PfK CT ^*1%^ »Rt?R W*IR, OT ^t^t (fltlfir fto ^RRT CWtt (R^ i 

i£|^ '^5 <3f$|fta 7R CT ’tot't ■*!% "W 'SR Hts «K?R liR «Pt 
^RPRIRPU ■*!% I W %T "Slt^ ’iRwl ' 5 £E^ I ^ tfl W51 '*to' ^R^R 

^tftRf <R^^i 

<JR|% <pt *t% % « «Pt ^ RWRRPU * 1 % i ^R’R 

C#R «Pt ^ CmR^ Rto % to fajR Mt WI R% *11^ (Rl^8 fto ^tR Rf 
^ i£| WSf Rij)-<c<PC«^ '*to ^?TQ ffto RR Rt i 4^t 2 Rto Wit I ink's 
Rf*t CRQRt RtotRR R5 R# ^t, CR « *|f^% Rt^R RW 7^ 

I RRR ^R» ^lt^ WT til R^R 'stiR'jj^ci 5 ® ^S|R ^sfR RSCR Rt I 

RtCRtRPl: wRyt'eH *R RRTO R15 RRRRtRPU ^ItlPf RtlRPlPf (Biomass) <R^, 
RkRlRPl RRC^s (RRtCRt RR RR^, ’«l'5fcSt ^RRR> I *|J^% R^5 W?C*R Rt^RR 




















































































































tos c®*r, TO, TO, ®?eto TOf® 5 ? #ro TO5 TOf®, *mfi$\ <%iPiui i TO TO® 
TOFtcro <j<i^iQ<^ *?% <pT x i% toS? to? I TOq *£&?$ to toTO? 
w«i(.«i (TO? CTO ^ TO I Wafa'S <?l«llTOc<P 5 ?TO 5 ?£TOJ '*1^® ®TO ^T® 6 ? 

®c<? toto toto? emiwi to i c®*?, to ^t toto wt *{fst% cro TO? TOfTO??? 

»iTO*it<)l’lJ *1^® TO ijfi> f*?, ®ft® <il«iM(.*is TO *tf$?T 
cTO*t%, ^*1%, to??? fro ®?m f^TOn i 

^ ^mcTO toi® ^ to to? to* ^HfroenlTOm m\*m <ro® ®r?M 
®t*r Rt*u« m toto cttoTO *i% *f?ro? to, cTOr to*$? *1% cro®?? 

TONfli (To to TOrt ®?m ®tcto toh5? to c*tifro ®c?i to ?nc®?r 

<z *it cTOt TO *??, cro ^ft?r TO?t cTOt ®rfrof®® i ®? W'Q *?1TOt TOr ®?«t f®?®? 
TOft flcro?, t^ro \^m ®ro TO*i5t to 'ii^w to® to i ®mTO3 to to TOt 

'©(Mens ^ fro?r%? TO*i>f *?%? ^Sro i ®?*tc® toTO 'To' cTO? fro fro?, £®f® 

to to i ®m (to c#r wfeR TO® cTOtt® toiTO Ito® 1 ’tm tot 1 ^iwii 
< 3®% 4®$r Top® tfij cro?t?r ’un?M, TOm to *ttta TO 5 ? ®m faro 

facets TO?1?I taRi <PW c*iii I 

TO*^: enrols TO *TO TO TO <3TO CTO TO*lt 1 

®iito« cpfc*t ®?trot ^TOt to TOrto fi*n®r Stroi^ 5 ? to ^®p® ^ f®^ $&ctoto 
to 5 ?® (?TO cTO ^ TOp® TO*i5t ifU i ctotc 5 ? to 1^®^ ft"n»r toctt ^r, 
(TO? (TO ^ TO ^ TO TO CSTt^Q ®ito ^ ^ ^r, cwi 
TO?mt%rt TO ^ to 5 ? i «flTO TO TOTO 5 ? (To to^ csitoTO TO® ITO^ 
’ft'QTIt J T«<l! < l!'®l 5 1 <Ptt1 CT *ll® I'sQ "TO ^ 2tf®TO <l|v©C^. fiftn Qi-i 

■*t®f°^, TO (.4IWI (TO ^fv’Uf ^ i 

^Iciil^cii^i: <3®% to^ (^ "it 5 ? to?? to ®ijt*rcTO®r ^©f% to TOts-cro 
TO WR i ^rt, TO 4 TOm (TO* ^HlTO TO 'aoHWl^n TO 
(TOi# TOtSt TO e R J it’U ’N® i TO TO^ to ®HTO ct cm toTO ^ TO? l*c«rti*w 
’ifTOs TOTO To TO I • s jR%® ®RTO m 5 ??' TOTO ^ (TO 5 ? CStC® TOP# ^?TO 
c®5? *nro to i ,i 5^% to® <?tTO «ot>t Ito to^ 6 ?? ®c^, ®tcto c^ (cw TOr?) 

4 TO 5 ??? C®*? ®5 ^l®lw TOTO TOC® ^ TOC^ I 


ys 

✓» 
















































































































mttoTO 




'jj'ol'to: v ©il«i<pf5 ^©fto ?t %'3?ttor (Geothermal) 

■*i% i ^iiwiw* <3to? wto« wr ircmfto to to? cto w<r to tot to? 

TO?1 cto cS? toi to; cto to <p«i«p R»c«ilPii5h ?n© m? w® *ftw tot?*. 
wi%?r to? fcm cro m \ totot <£wwt ?ror ??, to toitotw ^ 
TOf? i wtwt wtwt toto m tow <totw 4 mw? to >i^ *rtmt m 

CTOTC? CTOc«nl <u<ito *«it*. i 

4.4.3 1 *lto <TO HQwHu 2f^ 

mt <3toto <£im tow«i tow? to toto i toro mi toto to, 

R**^ 'St r U <|R *lilk < H(. < P *?$? <Pt<l WTOt TO ^R<p ?t^? R^ t?^l WM 

CTO ?t I <5^% to? 4*1? WWlWl '*1% WWlWMW TOW 2f^5 5m l 

toto ?r to, stfto to tot? ?t to mt to grot tofa tow 

mi 

to? ^mm towwt? TOt? srstw? mcxii ?vs toiro 6 i to^ TFtor toto ?t w?, to 
m? TOtt i Rnfi>w$ <m4to tom cto «ro* tto to mtto 

fcsf? TO TO? <Pl4*1 to- v ®lto v ® 50PT ftaf? TO, CTf& i£|?5fi> tstolvS^I ’em I TOfK (£)^ TO 
<3®%® TO1W> m ?NW *ltW 4 TOW *3f^? TOITO %? %? CTO5 ?tt^, cto 
^Wt ?TW ^RRvs i WRj? 5 ^TO©t? TOW TO3W? 'TO 5 TO fto to? < 3*^? 
cro to^i c?row <3®% cm? ww? tow into to m* ftoft mto 

TO towwt? ?#TO 2ITO (TOW, TO ?TWT 'TOftW’f <£lto i <£T^ "5^© 

?? w*t Rt? <pi4»i v!si^-'©i 5 ii^v© f?g??w? toRW ^itwt?r w>vi < 

tolro toroc® TO^t v51^-^i^to l^gwt m ^n, to? tolro w ^tto© 
croto <£ito crotoiTO tot tom TOrm c’fferwm ^smj ^ ^ w ^rspft 

tow to wfl> toroid ^tj i ^it^to mto tow torom *t%ro 
tom TOts -snwf "stiwt mro ^«t 1%wt sn^fro ^Wrcm TO^ c t ^ms? to 

TOtw tow'f Rmrr mw TO i TO ^ ^tlro*! TO^ r c>ilR>W'© ^toro 
crowlto wtTOm ^f*lTO ^tort i 

'PtofiTOtw ‘'itrocm mTmwt’ii ■*to siro to, ■to toR^cto toj 
s#w to wsTft to to^t i£i<pto> ^rmT *nto to towcm to, mjfto 5 
■pfito sfTO tot tot? tow tom m?®t <£itoto ^t? mt? to® m? i 








































































































4.5 R'OJ'ol 

(Conservation and Transformation of Energy) 


4.5.1 "“tte R'oj'ol 

'ansiltw #^?T CT C 5 ^ «|Rh14 i <OT CTtCTt ^ <?$, 

4fi> ^ CTlC^ 5 ^SRJ ^C*t ’tRw'ai ^ I tiffin*! *fN?T >g«ic«i ^51? mlCT! 

ffit wif ^ri *iN?iiJr c^c© few 1 ^ ffit 1^*1% ^rc« «itc^ tfm? 

»»K ■*t%^ ^ll*<4>Q^ ^r i 

^K^mm *m ^tt^ffifi* w c*dw ^m "orm ^sm m 

'*!% *rf, '®K(.*i HfeiJi m»ni*i Tim? 


(a) 



T V 


fi>si 4.04: c*m«im * 2 ®rc^, wtB ^ '**i%?r Tiiwf ^tm wr <m^ i 


Tpfr-i®, <w*fftssfr, }«sr-io^r oft 




































i>8 

ffSRRt toR$ R 5 ^ to!$t R*R (toto to^S to tot CR# RR to CRto 

* rsptcs CRto ^shnr to wfk rr tot w Rfto 

toRtRi 

fRSR 4R? *tf^R^R W'SW ^Rhsura S«iN?Hfi> ‘ERS.RiR (fi>R 4.04) i 4R# C^fS RNRCT 5 
-^©1 Ptw c4cR RjPiwi fowl <|R ^rat ^^RttR ‘fl<pj; u>(,*i Pir 'sKc®i (.•*# ^R t*RR '©uNt 
(to 5 TgRCR ^ RR RPT W CS'SR 4R 5 *RPR Pslf'Hfes RR i 4RR RNR^t 
(BJ25 ftoT 'SR CS^SRRSR ^spflRJ RPR T5RJ CR# ^$R f*RR ^SR^tR tto 5 Cto RtCT 5 4R? 
'®R RttR RfRR RR3R RR1 P><p RRNIw RRR C*ffeR '©RR '©14 CRR Rlc<p ^rcdwi wi*1 '©1^ 
CR# (to R to ^5Rjto CRffS to 5 4R? CRR to*R Rt ^QTTT #5 $to fes to 5 

^sr«tfK 'sR c^sr ^rr 1**ito%R wjt rr i rrr 4# rrot cto to to rr 

^R 'SR t*R|FHfes ^SRJ <R# ^rRR tto ^SR^etR fto 5 CRtfS «ftRS I i£F»ftR ’IN?# 1«U'© 
RttR 5 4R° P«tto| (to 5 RfsR% <£R? (to 5 t^i^s‘1^ RtRf I^RSR '55^ RTCR I 

R<«t , 5 ^^ ^cj R% ^ R 2#R# W#l to 3RF© S[R*s! 

<p!c'str. R^R I^IRSR ’01; ^Np<p 4RSt Stfl’Rt I ^ 1R5R 4RS Rt^R^R RTCR <R 
^toR to ^sr rr i ^toPR tos^s rr *tf$t 4R 5 1*1 to 5 to crps to i 
W5RT tolPR tHHPtH #to RRRttR CR R% <?# <R# RR Rt NvR'S RR Rt, ^ 
'SR 1R RIrR^sR R>CR I RPR R%R iRWSR I 

4.5.2 *1^ ^’tt^ 

RflRRt WRtPR RRtol R%R ^“RltoR ^RRRR (?#, (RRR: 

(a) ftSN Rt 1 t% 

■*I%R ^IttoR ^RlRR^ to Rpr 'SftRRT RRR iRPt 1 r^ Rt R% ^RlRRR 1 r^, ^®R 
RJRR ift Rto RRto Rtot ^RJRJ Rto ^IRSR RRt RR i ^ ^ RR, 4R 5 WRRT 
(to 'SRJ WRRR 1R^ R% RRRRtR RJRt RRto R^Sf I ^NtPR SRto RRt RRPR 
■*1% toR *RQ ^tRRt ^rttoR RtRR ^IRJ ctot RRRRtR Rt to RRR 8to ^sf^ 
■*1% Rt RRRRR to R#i ^RRt ^NtPR fciRfRR #to to Rt 

^rirj cs#tR Rt Rto Rito Rto ^tof^s rc^s crift i (rIrq cstw 

R% toR fR^ Rt R% (to RR, 'SR toS ^rlRRt (?#R Rt 

toR C'Sto' fR^S, -ll«(.<P £tot cstw R^s iRt^sR Rto CRRR (to 5 RtPiR 5 R%^S 
^toR R5® (?# l) Rt 1Rto <#f Wlftps ^tofRvo RR I RN, m«m 


^oiS> 




































































































TO, wm\ 


wt 

<rt TO wtpto ^THsfw® i toTO fcTO wro ^ij ^cron 

fofcv wt*ro ^?n TO ^w torw TOiw TO i to^iwg wmr TO fwjK 

■»# wtr® ^*ttTOa ^ i wmr 'iiiwitM piiTOm (UPiwiw^i TOifro IwjR 
%?I TOf TO; CTOPT 'TOC®! TO TOTO<P TO^» ^ttTOlW ^ I 

(b) TOUA* TO 

»i% ^i %ro TO toTOw TO i wmr wimpmi tor 
tot wro ct to ^ TO TO ^mmfw TO<t w TOs© ^pcert i pi 
^ m^cr toic^ tor *i% toto wro to to toq *hwh* tot ^ i 
toTOw TOtw wiw ^to<t wro wtrot wmt ^»g <to TO* i toTO* wtprr to 
* iTO i to, TOt, fro?*r <Jt 4 *ro<r to « HHIMX TOipt 

<(lI«l<P TOc^© TITO'S '^F© (TO I TOs WtPlT WC3 Pf*lPT 'Oll^l PTO slTOl»i<P TO 
sro toTO to* p$ toiTO TOiw Tops ^ttTOw ^i to wt^ffiw sn^ ^pr 
«i>ii*iftw TO* its® toto ws $to*TO ~$m TOfa, ptto TO Uyfo* 
TOtw ^rofwa ^ i pTO®i d>PiwH cro ’jj to *nf^ trot TO cro wtwi 
tor cwipii wnRt <$» *it«*t to *i pito *#tf* w to TOtw 
TOtw tot i «i>miftw TO* >i<icxii $*1**®! wt toipki *t 

#ro «n% TO*, ptto to <ro ^mt?ifw TO TOiw Itot fwj^ TOs© 

^?n 

(c) wMTO 

TOto* 1TO (TO 5 Rmmi w*pt *}fTO^ >i<icKii <TO »ift?r ^ 

(TO i TO®tn TOotu ^fro ^<1*1%^ ■*l%00 i 

«IIc<I<pITO (Thermocouple) ^ R>s( *Jl^ ^RPlfl^lPT '®T 5 t sW 5 ? "PW 

TO (TO 1^ ^ff^ c t «tTTOT^ £f^s TO 8H?T (TO 

■*ntro ■*!% iw ^ntro ■*# fe ^ iTO wr ^ i (^#m wr ^rj to?t 

«iN<ph '*11%^ WTO WTO ^ ^t i W|^ Wt’f f^?I WtM ^ PI W5f «T1^ TO 
TOTO ^ TO WtWTO (TO fWjTOtetft TO TOTO TOt ^I |) TOrat CTOWfw^ f*TO 
TOTOw *t%W ^ W1TO ^5”W ’UITO W«lt W M ItoIWC^B TOCW TOTO 
»|%CW ^TOfWo TO TO i 
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/» 































































































































*l4l*IR'asw 




(d) 

wilwiSw fajR &®f?r ^sr 'qhw nlfa<p '“ffe nmln ^c*r ®l«m cstw 

cwtfforl^R ^*imh ^ i ^ wt% fcsf* ^cb^, 

wrtlw 'oihw “ll& wf*Hftcw ^(.d^i 

«ilwl wh^ln 'snh t*T<s wniHn (*w6t RPnS wHWJ «ihsl C5lC*f 

ot* rc® wtsiw mm ^f®r i israr ceca ctPt ^ ^ a^w *mic^ 

<*Rv aifonl RHMm C^R ^ ttlwUl 

qHhon ^f?r i oil«m»h whin CT»r nmln »inh(n «l1wt fflc^ 

teRr ^it i «pw3Wlfw ^Ww ^tar 1^ ^rat 

'oilwln* hKwnl wShlfan favJi 'oilwln nhlnAn* 



Btew 



T^sj 4.05: PrSljNln 1 *fii wcnw *I^T i 


(f) m 

C®t=RIt «RPR "if®* '^IHtCM '*!lwr <FE* "Nfi> ^^1 

wwn *i*p# "ift ^**ht *n 1¥<g 
wilWJftH ^ar to CfjRcire^T e = me 2 arcs ^ ^arifr to hfcc® 

?rai**i* ^«n stiftuicw i RSf^ii* emus c«iot "ft ^ 5 * wt 

c>hiw 2^© ^t»r, ^it 4*? "p*? "t% "ft* w i "ft* 

^h»m< *ift ^ c^itc® **, ftSfjKiH fi^wifl ^ *nrt *5 i 









































































RSI'S?, ^ 5 t 'Q * 1 % iiH 

wift fc©fR w <?$ tors rrrr rrr rw 4R? rjr TOri^r ^fro 

CR<^ iJIrrIto facsj cet*ilwi5w iRijJR fc©fR <prI TO (f^ST 4.05) i 

*t%r ^ rrto fim toicrr totor , ?te «^w tourr ^r# hr fRRR 

tot rrto i ■*# rirstfi^ Ito* rr tor ■*!% rfrR rrt rr rt i top Irto 
R froN wift to, <?$ ■*!% tort rrrr rsrss Rift rt 1 (h^rhs tort tort c*$ *t% 

CTOFlRR RR?R RTOT CRR!) TOTR RRRt; *t%RS 4Rsft (TO 5 TOJ ^R RfR<F©R RRt 

to ^rr Rifapfct tor^ hUr torr to i ^5 4 $ ^rto^t to ^mfire ^r? cr5t tort 

RRRR <prIr RRJ fTOR R1<§; Rf 1 RftR TOSRft '©ihf.R TO^R ^falR**F©T *R I <4fi> 
RllHft'aakRR CTOR (FfTOt iRTO 1 

Iwr crrr RtRftR 5 R*faR totr^ <*rt>t tot rt <ro? tott «*w rUcr 5 TOJ R^ff© 

fim <pw 'oi*i*®^»|«i o«il<i t 5RERT% t^iJl CRf*tR t'©R RRR u>v| <pw (t£l<pfi> CRllR 
C«HIWUHW #CR tR^ RRtS CT$ iRijR ftc?$ TOTR CRlS^M* CRRKRf RPS I <flfl> 
W#I MR «iR# CRftFR ^RtTORl CRft RSTORI^ TO TOR Rt i) 

4.6 W 'Q "*1^ (Relation between mass and energy) 

(TORT TORT ftsstft ^T^l^R ft*# to tofSRte rrt to?P cr r*§r to TO 
Rft i£|RS^ RJTRR, 4R° TO m CR 5 Rft Rfecv© fRlTO TO RR ^©TTOR CR^ Rft E TO? TO 
RfTOTR TO^ E = me 2 , CRHtCR c TO^ TORR CRR i TORR CRR (3 x 10 8 m/s) RTO, 
CRlStCR 5 R< RRT TOR TORT ft*tM TO RR, TO TOf TOR TO$ TOR *&& TO TOR 
RTOT TORT iRTO ^ CTO RR, Ir^IrR 1 ^%TOR f^R 5 RTTRRl^ TO TO i 

fR^RR *li^CR»tti9 (RRR ^TltR RJR^R TO TO TO TO^ ^wlRRlR 235 4TOR 
92t^ C£TIT>R TO 143t^ fR^R RTRT^ I 2fffTO© TO RRrTR ^ RR, TOT 0.7%, TO ^TRf^ 
703,800,000 (704 ftpRR) W ^wlRTIlR 235 iR^TIlR HR TORR^T 

fR^lRR 5 5JTO RR^s TOR (RfR CR «lf% RR TO) ’TOT ^RfRRlR 235 

R#Rt%%T TOR RR, «d>T TOT /fr 92 TO? Ba 141 ^ ^6T Ir^UrKR TO TOR RR i 
TO TOR TOR TORT 1%R&f fR§§R CRR TOR TOR (fM 4.06) CR^f fRTO RfRTO CRRTTRT 
TOW 


Jl 

/» 
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In + 2 \\U ->l 2 6 Kr + 'tlBa + 3Jn 






































































































ttbr 

<|R j i»i)4»ucH5i <il»i 9 ttC*t mf 'oik^ '»l<i wT <K3 piuk^p v»h mt «ik^ 
'®M<1 IjTO Tsftm (FtTO TO TO TO, TO TO C3^ ^hc«1 
E = mc 2 ^i I ' ll 1% Rpim TO TOI 



t^3f 4.06: 1»i'Stsp«l*i ■*(% ^' p ft*T*T i 


•aRfifimUi otI^^^^toto ^rcmc^TOtTOcsT to® «tfto toto'sto.^R 
mro? to Rfccitor ( 2 Hu) prflpnr to » tost <mroiTOr «4«tcnm 
*ttofi toTO m toc®i CT^jPit to R&mRm ( 2 Uu) ffiBfiMilta ^itfapt to ctSieto 
esc® to ^tcat ’■ft ^aror Iroft MH to tow i R&Gmin »rtiwwi 
*\t TOtfc tot to to to tot fUBfinnwin tot toto to <mtot tow to 
FtSfontow coos to ito* t>«iMR *ltw i «*R si&?ik<p tot cb^t froBfaTO 

(Chain Reaction) i 

i£|^ TOiRoo 2|"B® TO TO 'giIpi, pR 'ol v Hl® ^JTO)? ■‘pw *nto ^»cn 

<?R mm to toR*r ^to oMcntoi cto l^rc fcoft TO to 4<r 4 w*i 
RijJWd*» TOST ^ fifcgfeim R^Wth! 4W5f RijJTOth CTOS ^ ^C®R 

TOm csmtroifel^ to 4$ tost? to to& TOttf M* to 

Pile'll coetfip?!, '©R CT^cinl slI5 s ?il mTO '°ic*i < p ®i 1TOH'®1 Re's 

TO I fitefjMlIH TO CT ^5l% TO TO CTOilTO C^Wlt* TO cTOT« 

cim ^to to *ttroR tost to to TOi R®1H«4 c*tm tost to 
tom toto RfcftfiH tooto TO* mtpto to TO§t*T <j®i prt^it to 

f^-^adtros TO i 



















































































wm\ 'Q 




4.7 ^St (Power) 

tocto frwto #wcw to©t mro wi? to to* to tow^ cw TOtfr ^tM 
mwiww tot ^ to toi to? toNI««im ^wr *R*to ^sf^nc^, , ro^t 

^(.c^, <pTO TO i t •'Hon W < pI'sst <p<il ^.(.ii ^ll<P(.®i ^TOt P ^ccr.: 



t 


towt croft tot wro to ^ 1 * 1 % ^*n*c* i *t%w <?icto wr <?$ TO tof 
W>TO 'SftC^ tol ■*% f*t1 5 TO TOt TO TOf i TO <mc« 1 'TOsI W?® *ttft ^'®l 
■*% ^i*<sw<i to i wt ■»!% <?tcto c^nw TO to^s c*fto i 

Wftotw TOre to ^rat TOT tocto wlft toTO* cstcwft, ^tcro totosw to cstcwft 
to* <TOt ^sft m cro TO <nf*tfijw tot toto*' tos® i to®t ?tf*% w 

TO* TOI ROW?. _ 

TOTO TO*P: W OsTO) 

TOTO «: [/>] = ML 2 T -3 

l_ s 


<*MPT TO ^TOWT £TO ^ TOTO TOIOl« ^ TOffr© I TO TO WWW 1 

TO TO WW TO^r TOWt TO 1 «TO (W) TO TO <IT *% W^I 
^nro TO ioo w to to$t w# ^tTO w TO TO wito £ff% 100 j TO 

TO ^1 *m ^nro TOCWW TOSf TO, CTO 1000 MW PtfBljMlH f^CTO ftTO TO 

^®mTOcTO totow TOfpc® TO croc® iooo x io 6 j to* TO $**!* to i 

4.8 (Efficiency) 

^ITO TO$ TOt TO%IN CW ■*lto TO TO# ^ CTO TO ^ ^TO® TO^ CTOW 
TO TO^ TOTOt TOw ^TTO TO I WTOft TO TOU^ TO?Tf CW TOffi TOf TO^® TO 

to witot *i% to ^ ^ to$ cTOt ■*!% to to i ^rot torto ^Rto #ro 

TO TOCTO TO TOTO TO i TO TOTO ^T TOTO TOi TO TO TOC?$ C^\ TO 
OTtpro® wt ^r TOt^ TOc®f TOw wro to i ctowj to toti^ ^TO to wt 

WTO TOT ■*!% TOTO TOC^ TOCTOC^ TO TOtfs TO i CTOWJ TOWt 





































































































•PiNfaH 




^tf*t <imN ^13 Stfs> i ^»<ir*p'©lGfl> ifpstR cspft 

Sfa: 

Wf^st 

^to5r?*lfaW 

x 100 


^■*1% 
stars'*# - Hfa^sjHrar 


x 100 


afct: 1000 W <*ET tfisfl* csnfc? S*ET 15 s <4 10 kg ^BRT S*§C^ 10 m 

T&’ter ^HI ^(.®il - *i%?r 'ocH&ij w? wt^sr <p^>? 



^tCSf^ *lfaM: 10 x 9.8 x 10 J = 9,800 J 
£t*fS 1000 x 15 J = 15,000 J 

15,000 J - 9,800 J = 5,200 J 
*<W'e| = -^2®L x 100% = 65.3% 

15,000 J 

teHfil ’JFT "5SS <*Rn>t Rijjswcm fajP?, WS ' 5 TO' "ifa 

Wir ^ dro ^*tw cwsm *fir faRwce? 30% 4 ™ 

*msn 


afet: fiitwiu sicn 10% w* sjerm sfc*r w «>Tw>i? 

^?T: 0.9 x 0.9 x 0.9 x 0.9 = 0.6561 
fast 65.6% 






























W* R 4.01 







fcwte *11 W& ^st <&$ 

wllfe ^if® «ira* 

<p|c.«m «Jt^t: 

1. <iHH ^ Rl® 1w (,nl'o«nl I^T ^TtTT 'flit i 

2. thlwi Rf®? ^Ijf ^ l^f®? v5h>\o| CTE*t l^cu cslw cnl^oil 

1%5^t 1®^ ®®lfa 'S»'»i CW^tl 

3 . t£r^f& 'S'spt 's(t‘ s it?r *rcaf <.vshis , sitc 9 lt i 

4. '{jPi *1^® ijja PTfvto 1*TMJ *ll® 4»W 4 >v ® 5^J ^SRf 

ffTC 5 !^ CTC*t *TN31 

5. 4<P^»lt<l G5tf*t? ®HI CTW Rf® Rc?f ^5*fW '0^1? 

®S|J ^R£|^ <PC?I Rc&H ^tt'Q I 

6. 0®I*IH ^ cVol^H *ll3)R<P ^T®t <3? ^Cat I 

*|wi 5t©\sl: h =. 

'4fe*<«r Wt: g = 9.8 m/s 2 


fSWsfa^R 

(m) kg 

s^lw y oil?r (t) s 

^I|\d»| = m3h w 

t 

*t® 
































^W*T ’t® ^vb| C^fC^lt caNn '*1tftfW "Wot GStft**^ 

«t® *iiDQ 4 ^i®r c<«n^ c#rsn ^r i 



*hHRwH, w-io^r cs|R 











































4.9 

(Role of Energy in Development) 

4mfi> cm*R TO ■*!% 'ft TOP TOC5 i *1% mm W 1m 

4mfi> cmf $m© <?# C^wm sm m*tmtf$ RtTO ■»!% «n*Wtm RmmI mm 

CTO *TOi 

®>iiro« cm^m mm ®>iiro« tot sm ftmm fmm w wm i cm“t 

ft*|®T TOFF WWW ’fST-WFS? <£rm R*4RitlHW CmTOm TO I TO* ftmt 
stfm&Rm^t '©iwi'oiw strom mm cmro rotm% fmj^ rom* ffiftm mro ^ i 
rom mstcmm mm?r mm <ro rort<t romm ro ro* fmjrc rom^ mm m tot 
wwww cwt®r mfmsRs *?n cmro mnwisra m^m ws 

mf^rn cm^ernmcm Rsm mro *?r ro mm fmjm rorotc^ crntcm f^rot i 

mtro?r cmro msf^tfmc® ijftmt mro toti cm*ifi> cms tot 

Profit *i^ih m^r ro* <?tft rot to mtroi ^ ftmftTO ^ m mcmtfam 
wi mfro mtmcro cm»t rot rorofimt msfr to^i «£) mro ^ ^fro 
$ro mc*w m <pw ^l*i mfm® mt% c^cc^ mmm mro® *?r mro rorot* m^t c^fiJ 

cmtcrnro tot m i mft cmro mm rot stmtc® fm^ fm*m ^ftmfro rom ro i 
smtrom mm tort rornm ro ro? m mramro fm^ ro? ror rorot* w 
rotm%t %^mro ?iro ro i mft ro mro mm ro? mrocm stHmt mro mm ^tt?r 
mrom mm ro laitcro mm rotm%t ^ftmfro rorot* mrnc® to i 

ftro ro rorom film® m^m mm mro annul* romn i ^t cro mrnm mm rofi> 
mprnm*r mrom romm ro i m?TOcro tot rorol^K ^rom rorom© ^ifrom 
^®f% <4m w 2t%rnmtm m^m mm m%?t i^mN i tmj*t mft R?^m* mm^ mm *t%^ 
i^mm ^ i fsfm^rorn^ mm romror ^m vt^n mm annul* m«t rnmcm ro 
mi 

l^tmt, ^ rou W'Q cm?^ cmront mrnm, t^w, m^mtmro «*n* ^nmiiiwi 
m?s cmtro mm '*1^ ro^m i mro ^m •'iflmrot to cm?n tmjrccmm m?s 
'5«ic'® to cmt mftmcm ‘“1%^ mfefm m ^r i "* 1 %^ mrot m«t m^t® to mj^t ^ 
rot to ro 'oiyrro mto cro to i wc*t rotm 5 ? TOtm cm® msm^ mtm't 
t^tlro *t% cmm mm rtoj ^rrr Hero frosm mm mn i 






















































































































^at, ^st« *1% 








1. %* ^t ^ ■sprat W’ilu’e ^ CTR? 

2. ftRw c^t 5 h’$toi raraser B+mihwh f 5 ^ jjw k % ^tw ^ ^ro? 

3. *jWt W ITNflo 1% 1( t%3 SfcUtBR fallen? 

4. 1^> '*t1% RpIM RmmI 4><l1 m? 

5. c^t l w raw w raflsw? 

6. ‘*ra s fi> cfrarnitara ^tf^ wsHiit ^icsi 5 n rarat ^it i <pi$fi>c<p 5 cm t>Rt ^pit i 


(?) ranft raro w*i% m ^rr? 

0*0 i>Rc® raft o.5 s rarara Rtc*t 'stew w ^wt ^H? 

7. sw? RfltMhl R55 Tfs^ssr C5fw 800 m *£R? ’Iteral? C^*Rfi» 
250 m *$$C5 ^F#«^ i ftwl^tara *ttft ’tltC’l* RtWT 4PT *itflHfil (T&TOra 
^ratra i R'ari'»iw 2 x io 8 Ph»i* *nft i Tift i ♦nfsfa ^ i kg ^?r, 
fiwMui* *llftc® ^5 ft»ra ^ ^ft^ TSltE^ I 

8. 40 kg TOsT <W Rl®R» ftft te 12 s ^tw ^ I ftftfls sR^jt 2 oft 4ra? Slftft 

vSdd'oI 20 cm i 


(^) 'Q'SR W? 

0*0 raRra# craft w 'S»\sifl «iiwkH to%? 

(*0 ^Iffr 'Q&C® (R W ra>tW ^»n«r? 

(ra) ftft ftai crate® 'ak® era w ■wst raraes? ratratra? 

9. era rara*ra ’rt^ratra cft*R ^tran ^traift rajrara]? to ^tcrara cscra ft^fira *1% ^’ttracrara 
•rarasft "sp® ra® sjfrarat rae^ era, i^rc® fah^|vS*i Mih ^*tra ^?r rat i 
(ra») ft^foii *1% ^mlw ®hjRi iRrai’it®!! ^t? 

0*0 ftv»Qp« 1 *l% ramlws ^^ftrat’JjFit ■#? 
















































i. ^<^61 <pp f?f®? f?f%? ^ 

£fcUft '? s 1?E e t CTFt? *lPH'®1 
<*W C 5 ^ 4.07 fro? C^NtETt 3.«IC^ I OA, 
AB, BC ^ CD 4? W ^R *lf®tfi>« 
"^wR C'lC’ll^'o ^Rr ^t ^*R ^RJ ^Rf 
^?T 3,ciic^? 




2. 50 kg C5TC5T 10 s »? f^f® MC?l f^ar 4.07: C<Pf '^RI i 

5 m Sck^. i C*f <pvsj^ <pwc^? 

\®t? W? 


3. 5 kg '»ws isi4»i»l 1*R|?r '8*R 10 s liRsfi* ^*T S|c?K 4MIS *R ^1?T 9 tp5*t% RC°il 

500 J. *lPRM ?®T sjuiK <mI RCiif?. 8 !? 


4. (ffr? 4.08) <£R ‘ s HC*f 10 kg 
<*R* ^SRJ *tM 5 kg «C<W Tjffr f5R> 
5m fWST H? VFpm ?Ht W^i 

C55® fRFT, ^a*R 10 kg 
«?fi> Pi c&« PtC?> i*rs 5 kg '»<if5 f5 ,p tc??r 
tea ^ ^s?R I W 10 kg «?lfi> 
1 m Pi cc> <*R^ 5 kg 1 m 

^cks C?*t W? 

5. 100 m 'a*R <*[£?» 5 kg 

C^Ob CR'fiRIt ^csic^, C4*h '3®'S|?| <^fM 

Wt *tH? f^sf SJ&? 



4, 


fSsj 4,08: Tjfi> f®? %?J 

c#w i 






























































■m, W5T 







•IW( V)fN*rt« 


1. c^ri^? 

(^) ^T 0*T) 

(^t) c<p*if^ (*r) «*fl> 

2. 5 kg 'ewm 20 cm, 30 cm, 40 cm 'Q 50 cm ^Plti C^t*? 

>mu>ui c^t? 

(^F) 20 cm (*0 30 cm 

(*t) 40 cm (*T) 50 cm 


(FHfM (f&3| 4.09) >ai«pflW 3 « 4 Stefa ^5<T^ I 


Y 



ftar 4.09: c*r#sr 


3. l&t*l 4.10 ipHIdohh wh fa^t-^TStefa ^hI^Hos *tfa? 

(^) OA TOt (*t) AB ^C*t 
(*t) CD Wt (?) DE W& 

4. slf%*|%^5? 

(*) 1.25 x 10 s J (*t) 5.0 x 10 4 J 
(*t) 1.25 X 10 4 J (*T) 6.2 X 10 3 J 


















5. 




(0 ■»t%^ « faring, c*nfe « mfws% 

(ii) *1% 1^oC*N ^5?T ^ItW, "“fl® <ij<i^I<i spot's 

(iii) <I‘*p1 ^(.'s iSRT ^3^I?T PifiS^ ®PT ^lc*il 'st^Q 

fasiHTFt 5 # 

(*) i 0*0 ii 

(*f) ii « iii (*i) i, ii « iii 

6 . <*Wfl» ^w» T>H ^G *1 <*ET Wd ""tfl W%[ 

(*) «tW% o*0 1%5^-*i% 

(*0 (*r) <n>iiiift4> -*if§ 

^SR%T 8ftt 

1. 40 kg «C3?T (£R# 60 kg <£|^fi> mwn Ri>'© 0 il C^ 

C%5 ^ '©rt5f 9 1t?T crfkh i OTfe®?T '3TST5T 

&sm C^t 30 m/min i 
(<F) ^St #? 

0*0 so j ^st ■# 

(«t) ^cati 

(*r) SJ>te wwi •j'sioio ^'»i ' 3 T s rf*r %r foil ^iRfo*? <ii&i5, ^«l i 

2. C®tfo <4^# ^lf®3 5 '® 5 1t?r *liw I 2lfof& SCO's! 20 P# ^ £ifo 'osflTf 22fi> ffif® 

«ftwr 5 ^T 5 i tos csfift 41 ^ w ~m i ^ 5 4.5 

^TSRT ®TW I «£| , *HPT C*f, CsrR’fl W 64 C^f®f i£R^ ^TSl? W 75 C^f®? I 

(^) 1l t%3 Sim ^\7 

(*l) ^tW «"*!% '5TC«U 13|n %*f I 

(«t) CSfft ■# *lf$i*iM ^t®? »Hlni i 

(*f) C®tft « a Jp»)'s|^ TOff ^Wf C^f*T? S'QWO ^ i 








































(State of Matter and Pressure) 


R'stfl PHh6 ' s r^ s i^tr?r ^iww NfeiosM <u^is t*fo^ji*i-8fo^i*i Ihu^h i 


wf ^ lift *iw 1 < 4 * -sn^r wr 

^“shifts” 4ft gfti^e ^it^nr *hoti lift 

^imr *ra$f ^ 1 ? I^r «i<hi<.'s 4V»iw "sm 8fwr*t ah? i ^ ^ft 

^ra, ’fatefo 4?>fi> <sf 1»?t1^it 9 f? s ^ti ^#r, ■'©3 5 t ?t?i% w«tf?r 

*pf ^sr <?# Irors ^IotIwi w ^ 1 

^*$•1, '®fl®l •‘llsi^il ^.Ivbl'Q “?|t®Rf’ *TtW 'Ollwl <i|^f5 '0|<HT '°llcs, M>1 ^fbC<P 

'q-q'vtt ^®ll ^5T, «||>wl C*ll^'6 C^Wt?T Ct>*G| I 
















‘•M’dRwH 





’5r*(jRt »ttfc c»iw ^rsrat 


• ^®T 'Q t**p<sm°ra 9 iQ < i'oc»isi "BtFfa HRiW'i <p^c^ <H?r i 

• '® < sc s ts "SICTJ wit'll fiat's oltHti <lPl^HI *l%siN ^51 US *||*i^ i 

• ^t®i f^silws ^Jl*lJt <?<103 i 

• *bl»iwc«m ^3j ^jHjt «p^t'o *lt^ i 

• *BHwt»m j jwi^ Q*iil sf*t*fa *ll<i^ i 

• '*llftfafot3l« ^jHJt ^RTC® i 

• *m i 

• l'i r if**i r i *1*11^ ^JKft eric's *II<m i 

• C^*T ’nte ^tFT ^5t ^ftf i 

• <lk«lltitH CThW Resign *lt^ i 

• -qi^‘Jsc°m i>H <ot*tJT <mw> i 

• v»<i®i 'vsmu test ^j^I$ ^l^'sb^l^i "5H ’ff^lN < p^t^s *1l<i^ i 

• v£®'a| ^fa?r ^Ictf ^l^^t^n HE*l<r ’lEH'S'i Resist *ih < i i 

• 'oiH^I'QTH ^I^^C 8 '!* 'BWfa ’iRiW'l %5R*t ^Rfffs *fl3^ I 

• %5^f ’G R^>|\s ^JNJf I 

• ^ W® *11*1^ I 

• «lMR^ ’ifo'S'g ^jMJt gilt's I 

• stt'srct ^R^it ^jt^fit <mw> i 






















W*IT 'QTOf 




5.1 "5M (Pressure) 

'TOItH TO TOfet HHMM ^ rocspe WlR'SalW to 

toTO <aTOt ®rtf toc^i « ®nro rojmtTOc® rot to to «ripw to 

sIcsiM roN TOlt ^ 0*1 If?, ®w ^«nli> 1^* 4V®lw sicnK ^<il c*if5 <i«il i crot 'gfa 
i*)TOt roiro i£& TO® <&®tc® TO, TO TO® cfe TO Iro^t cstTO TOt '*ifk fifor 
dt®rc® TO (fisaf 5.01) i stcroTO TO*r TOTO to aiiuiM rocere TO fro§ to' 
froi stro crot Cairo toto '®ro crororo c®ro tw to stcro «p«is, TO 
csiro stcro rot to ro f ro? toto ^®iro croro to a ®itot to p 



TOTO 4W TOt Pa (TOrcro) 

m z 

■Btcroroit [p] ml -1 t- 2 

V___/ 

ros^ ftfht cro TO to roro rora to sframtf fi»pr cro to to to 

TO TO^, 'f'Drr crot rot '•tfte roTO "to to sfcro rotu to TOTOtft 
croror ®rot wc® ®i^ to ®toi rost i 

to ^TO> c»l^, ®i^ wNot* TO'tt to *ncsr TO p c®t?i iTO roftr ^itTO to^ 

to p froj TO>t cron? ?tf*t ro? ®rtrot TO TOroro 1®rro TO ®tro TO (TOt TO® 

<4®tCT: 



t$af 5.oi: rojj^F roro to tow rot ro ^ic?r to ftTO i 


tot->h, wnron, wr-ioTr <m 













































*l?Nlto? 




F = PA 

toH col? tot to! Coles? *tf?to 'Sit? fto* ?ttoo to, 

*lfiNM5f ColCto *tflto, <7¥3Wt? t 5?? «T? ColCto t^! 

tot <?toit? pi ?wt 4? cto?t 1^ i (# tot to?# 

to? *w< c?w c^t $w% wi fast ?i?% toctfi wi ?t ?m% ??t< 
tot M ?*c? to? *(Fm (7# to? $?? tor <rc??ti to# ^nrat <*w| 

?C?$, OT*(? I 


^iW 

«l?t: tot ?i® cton? ®? so kg, cm* it tto? ^ «n^nr (Wto? o.s m 2 to* ^ 
?to? ^SSTt? g^mi*p«i 0.03 m 2 l Ijt? #5 to? ' s 5Br to?? WMiG's ?*'» tol 8|C?t? toC? 
to* ?f%? to?? <7???® ®® tot start? ?*?c?? 

to?: ®? 50 kg ^Igsr 'fl®t? SO X 9.8 N = 490 N 



w to *nwt to? tor 

_ 490 N 
P 0.5 m 2 



to? ?ff®t? ?twt to? tot 


490 N 
0.03 m 2 


N 


= 16,333 —=■ 
m 2 


ctoc®!: to to to?t? c?a?ttoi to??j?t??to? (tot 3 #?® to to? 

toW <tfl>IWl 4 toJ ?? to? to to= to Cto C? toto* to tot (to 4 ?? CbUMlPlO© 

??csr Tgc? ?r ?t? i 


toi? 4? Dili's to, ?®r turn ?*?t? w#f? t«M«M ?f? tor to toe? tor <??® 
to i ^?# cto?w? to^ w? ??^ to®t^ 4# to? to?t ctotc? tof ??? 
c’fw torcst ton? to® fai tot® tot to to? ?*# ^to?t tolt %? to ?t ctote? 

tot C?? I ^t>lc«ll toll? CtottoT g*jg^ 5 ??^ tot ®l§ to# G<|R to? tol?t^r •to ?t 
CtotC? kW G*JG'0 ?tC? I fj?? C^»i 1G'0'® ^ tol# 3 ll'©J i ®t? totwt tot *|? ?t? 

totte wtCTt fa^c® 'aic*i<p tot f?c® to? to? ??p8r? <7# ?j?to to? "tot ??? i 
































































m *m&5\ (Pa), 1 N ^®T 1 m 2 CWrtM t»i? sT^flM 

i Pa (i *w>ic<m) m 

5.2 (Density) 

wt ^tpt qianum w *ppfc^ «rm 

Tf^t? i w ^ 4W vail^voCH W <?FM m <*R* 1 ®!tW 

7 ^ '®Kc»i vst^ ^9 

m 


( ---^ 

4<P<P kg/m 3 gm/cc 

"srlajt [P] = ML 3 

\ _ I _/ 

C&f^T 5.01 4 C®NtC^ <1*® 4i«|4>|Ii 

*Pftc*fa w? catgut "^PTf i <*rcsi>t t%^n 

^ <!Nt ^fT, ^mst ^ft5£*f TO»T 

^In^T ^tv5W *1 

ote*$ ^ ^ ^ 

PW *MQfa w^*l ^It ^PT 

<?0 <?m ^mram ^wr ws 

<?rf^Q ^rt^©^r i 


cBl^r 5.01: *PtM? 



^PP9 

(gm/cc) 

4M»1 

0.00127 

W 

0.25 


0.4 - 0.5 

*iH«m 

0.995 

*itft 

1.00 


2.60 

C®Tt^t 

7.80 

*ffaw 

13.6 

(PM 

19.30 


ferwr 

eW: 1 kg *nto 0.25 kg Wf ^ CT'3*t?T ^ * ^Flt 1200 cc 4$ *n% 



'S'QO: 1 cc 3,cc^ 1 cm 3 "Pl(.W5, 

1 cc = (10 -2 m) 3 = 10 -6 m 3 

































































i'S^ 


<plost$. wt c’M 

1 kg + 0.25 kg 
P ~ 1200 X 10 -6 m 3 


= 1.04 kg/m 3 


2f?t: 'st^slw^ C5^5 (Dead sea) <£RT 1.24 kg/liter ^ 1 kg , oilii'©*i 

W? 

S'QH: l litre 1000 cc 10 -3 m 3 ^IcstR wsiwn Q&5 <£RT 

kg 1.24 kg _ , 

p = 1.24 - JL = ttt-^- 4 = 1.24 x 10 3 kg m' 3 
H liter 10" 3 m 3 6 

i kg *nfar 


v 171 


1 kg 


p 1.24 X 10 3 kg m' 3 


= 0.81 x 10" 3 m 3 


0.81 liter 


fit*: W W? l -5T -5ft5 W? 

R®RNll*l ^ ^ CSft^T to i ^sfcPRT ^ 1.67 x 10" 27 kg, 

TstW? 1.25 fm = 1.25 x 10" 15 m ^1^ tot CStto^ ^ 

<p<ic's <113^ c.^i5Ic<pr ^5 totW *raffa ’I#! 




m 

p ~ An 


1.67 x 10" 27 kg 


^r 3 ^(1.25 x 10 


-15 


m) : 


= 0.204 x 10 18 kg/m 3 


OT W to®r C^f WFRTI ^ 'Pt CSTfa# 1 cc 

fito <£& 5t-H5IF to|5?n^ ^?T: 

m = 0.204 x 10 18 kg/m 3 x 10 -6 m 3 = 2 x 10 11 kg 
CvilUl^lW ^ vil-jt^ >)1 hiP|vo ^ I 















































'S'FM 


i'S'S 


mtntn mrnTOt's <m>t cmro mfn i TOto ftteliniicn tnto-cm^n mcm, nto 
mcm $m*Jh i $w*Sipm ^n fn^n-cmton ^n cro m isoo «pt TO TOft 
wwlwi ^nfct mtmm Fl&GNiiwn «n i Sw^H^wlw nt wi ^ ^mfct m# 
^fm ^n nt i fro mmnt mmcn cro <to to TOtn fro ft$Qmic>i« toto nn i to 
vfm* <*rcro TOtfstcro i *j<t c^ii5 4m$t ftfc&iiinw* to ^hivm^iw 
mmm <fs <<tor TOmm $w*$h mcm1 ft&9mic>i« mmt< cmm TOt$n mrntf 

£jl?I ®T*p I 

nro^ TOnt 'smmm nnre mfn, <^t% nn m^c<j> to nfn crottron m to 

TOtn *tfto CT mnfi> ^ to CTflpnt CTO W$ fn^Unttn 4TO TO CTO TO 

'©kc.ei cm>t ^nn>t ^t oku> ntcm 


5.2.1 totto ^to ww 

TOTO frnf*H ton TO? Wt< *t1®R TO I CT®t ^CTO TO TOtt 

TOM men mfn nt i CTO TO TO* feWlW> mcstTOntnTO mfn TO TOCm 
f^, to^ min ton to fto mcm i to nrot mcro ton cn min 
mc<p cnfi> nro g<.«ik M*jcn ^ 3 *® ^cn smiths to TOn mtn nm? men to 1 nm? mn 
nen mftiJi ^ncn v®ci ntn ^n? ^ntenmcnn min fnc& ^cn stm to 1 *4 ^5 nn 
to^a to <?to ton ^5 ntn to? TOtcn mw>$ mem 4 n? Im^tM^ mto fto 
mcm (<n^ m*iF®c's min fm?nt mmem mm rnntn m*d^n nm <p # ic'® < p*i , i nt mn^nn) 1 nfn 
rnntn *m mfnn to? men nt <?r® ^®tot cnfi> %ncn ^ <?rs nt ^n? ■gcntn ^rttcn 
meow ton min nnn mnc^ mrn®tn ^n? ^tcnt mcinn min mnt n^n ^r®t nt 1 

ftotcnn sfi<& cntcnn TOt ntnt <j^n mto nftm to^ ^®tnt tont nro 
m^cnn ^ncnn mlntst ^n3 TOt'Q Iton min %®n 1 ^mcn ^tn$^ ^cnc^ ^nn cnc^» ^n° 
mfn TOr ^sntn nn nn^ n^cn fto to^t to cto, ^cnn tof nntnstcn ^5^ 
mcnlni 

ton ^stcnn totnto TOnt cngn 's^tc® cmto 1 cngro 'Q^tcntn wu ^tn 
c^»n nNn cro 5 rI«i<pI extent mtn cmro© ^n 1 fnntmstn 1n^ cro 5 Iro^nt mnt tot 
cnl^ Into toiiiw mm to «mn nwit 1^ tomn mm ^^tofrrocn mnn^r 
mm mn nro^ m^tro mm to to ntnt ^r, (to ncm& fnnrom 1 ^ ^ nn, 






















































































































tew w te=T *tti*r w?r* w w tea «ut^r 

W^*T taR ■‘PM < P?ll ^5T, C*lfl> *1*11*1l^l'aBfw! 

^mm w ^pr 'gtstw <ro«ifl i ^ «m^c»m tea ^fr chichi ^r, <Rft 
m^m 'aiiwiwnri *rtw *nw oe^mi <im>im> ^rcn ^w ^*tw te 

toi 

iff^fij f'i^ '»l(, e nl *Tt *tBt <7n>t rgo^, < P3(.°1 HlPit'o ^Rui W?T <Ptil *i!$J i *tBt 3,c®i ^>!< 

N‘i'9Ww <P^ "^jW <?rfi> HlRc'® 0 'oc. j i vSiw i 


5.3 iw<i "5H (Pressure in Liquids) 


wn *nte <pmc^ ^sftT wfw < nft? «titw c’fw *raw? ■bm «i^o<i 

<?^t (^e «ii^vi^«rj ^ffsnw? 'e*t? ifpFSt ■bm <?r?f «i^»<i ^ft Rt i 

^iinior* i #^3 ?tcr <iter crti) *nft tet ^srj c^twt wi<i «tte c*tw 

fW <p'©5^ t>m 'si^'»<i *itw wfi> c»ww?r ^®rt i ^*tw '©sons 

w «n^w 'Q^R cstw 5 ^ cotstr is^iw? "bw ter <p<K.'® ^w i *rat ^tn» Ijft 
wiwn h *f»ta^^terw®^si (R^lw i4 wwm 

(fB3J 5.02) I t5*tW ^©3W?T W ^W PNtet? '0« a l5 < y<l 'GSR A ^C& ^ GlWt 5 ! 

■^RWI 


>4 <$cfcr $*tURT ^IWT i 4 ft 

'©SC*!* *lfw p ^ vsl^C®! ^ '©$c e W 

'G>SR^^®T 


F = mg = (Ahp)g 

^iBflfcm: 


p 



4/lpg 

A 


= hpg 


W*ffc W?5 WH «t€t^5R ^tw 
RtW 'BM *q|v»c'» SflW 5 1 *HlR? W®TtH 
^ute tffc if*r ter mt&R 

'BtC’fa 3 R*|GrH "BH MW I 


■c: i> 




fB3J 5.02: Vs<H*M TSRI te?T ^ 

Bt®f I 























































































’tiffic® pt t^cu ^isg#® ®t? <iif^«i PRt ^rt?r c^i? 

fo**S> C’ a lfi> aiRiJ *RT (^$C*1*1 M*ll?l C®t 1?|^.!) 'S<l a 1M s T)! 9 ! PT <W*I a 1K^ffb'S <Ml «||i| 
^1 ®t* ^9 ^I'blWl ^Iwt ^1? ^1 I 5.03 to ^55^ <$Wn ($?& 

etift 4^»im *riffi<r m snc^ Pifct pt« ws i ctw^ *ri%r w m 

-BUST ^TR 4&3T i 4J& PlC® U RStfS? ®«1C4C*t Pift 

'OK.W CTC® PtC^I 



0 1 2 3 4 5 6 

(km) 

f&aj 5.03: ’flftST ’I'Sl^vok 3flPl ^flPt ’ilpm 5H OT5 ^Tt?f I 


^fwr 

814: ^ ^55^ PlC® 2,100 m PIC® *ltC^, Plfi> W 'EM <P*oa *ltC3? 

P 


2,100 m 
10 m/atm 


= 210 atm 




T>ffl ^1^1 4 l SC s a *||wi I 











































i'S'i) 


"tor to £if® 33 ft (10 m) "t#3®m 1 atm <?TC® m i ®$®RJ3l 
1,000ft (330m) "to to^, CST^m^T®lW?r <r>®§$ 

«'qh: £if® 10 m 4 1 atm ^t 1 bar ®M C^E® C*t^T 330 m 9 1'ok'»l?i 


330 m 
10 m/atm 


= 33 atm 


®1^®t?W? 33 atm ®M i 


fit*: WMlPH (^T? 800 kg m' 3 ), *flft 1000 kg m' 3 ) ^ 13,600 kg m' 3 ) 

(£1^ ^TC?!?r «t»i) 50 cm fact? ®f"t <pwl 

®M P = hpg 

C4MlPlMil ^ 

P = 0.50m x 800kgm 3 x 9.8Nkg 1 = 3,920 N m 2 

"to^ 

P = 0.50m x 1000kgm 3 x 9.8Nkg 1 = 4,900 N m 2 
P = 0.50 m x 13,600 kg m 3 x 9.8 N kg 1 = 666,400 N m 2 

C4»MlPM, to tot I® 5 # ®«0*M W "t#sFsm 1 atm 4<T 
'S'qh: »to risers 's?»u 76 cm 1 atm ®M ^ i "ttf^ *4*^ *INw 

13.6 «pr "tor "tto®t 13.6 «pt tot i "tor *iit?i®t: 

76 cm x 13.6 = 1034 cm = 10.34 m 

OTite "tor w? csrtp o .8 »pt ^r ®rt "iftor "tor 

"litor c^htf 1/0.8 = 1.25 *t«r torspr 


10.34 mx 1.25 = 12.92 m 






































5.3.1 ^3f ifl^X Sfa^t 

C^tsrat TjH 

p$ sjprsr c*^ph TOT i 

^3# ^m, (&m WPT RjjIaerVs 

<psg«i pifi> pi 9 ri%sn e t wr , sr*p j Tfa e t 

G»1^5^ VMIC«UI '05R 

'fl'SR PlC^s <PW m I «lh«l ^^i*? ^ 

^3jf& I 5.04 f&Wl G^HIgiI 

ws *nfWt wt <wf dwisr 
PlPl^itl CVtHICril TOE^i («<lfl» PlPHblil 

Hf TO ^SRT C*|M>lMl 'S|1f|S>4 ^5 TO 

w, *imr ^srj 

tof|i) *rat ^ fttapi* 

v5dov»| h $TO?T 'Q 1*igds 

WOW t«M*M i41 TO3T TOffl 
'TO fit PlPn»l*|l» 4a|«ro|c«q W®T 

^fro ?Nt ph ^fir §*fERi «t#^st Aij «n^ te* ft 2 . 



f&s 5.04: ^ra# ^*5 ^r <> t 3 i flf?r® 

to ^ wif^iH '0 br to* i 


TO^T «igi^Ih g'oNIg'hi <ic«il^ pi wf (frot ^fti%) ttt «TOt fro TO? 
TO - Hi I tflfi* • > 1<l PtG^ ^tw <PG< I <pIg®R PiPt&IgSS ^ v Ig<I< 1 ' ! 5^ 1*1 GM PtG^ 1 PI "5M <p|®f 
TOI^5l?I Hl«»iH 


Pi = h x pg 

PlGbfl Rg 4* PI "I>W 4“W 'Sf^ *iHW 

P 2 = h 2 pg 

^tC5f$ PlpKblW fc*|* Ito* fro* m iTO* *$ ^*tt3BT fTO* TOft TO 
TOTOI: 


F t = AP 1 = Ahtpg 
F 2 = AP 2 = Ah 2 pg 

■5t?*ttE*t? <$Efo <p'»5'g» ^®r 8tprK tog^ prist fro «iN)gi« "To ^Ng'® to ^t, to*! 
*£FFl^ pto pi ^»r to ^Mjfw pipp IS* 'm ^®r 


^rtt-ibr, *f*fKl^55H, C2^ 
























































































TO <£RS TO TO GWi CTO* h 2 4R RR /^ CTO C^f 

OTTO *ttf^ F 2 «£R "SIR F 1 CTO 5 <Rf*f l <pl(.W3, CS# TO^ T&*teR Ito* iflffiv ^5R 
*tfffiR: 


F = F 2 -F 1 = A(h 2 - hjpg 
F = Ahpg 


CTO* Ah PiPtelHH p W®ET TO ^ RTOR'Rtfas Wt, 

^TO? fTO stEffi TOR <#sffi "55^ PiPrelw* 'oilimni R*TR 'onc»w '0®R i 
«I 5 «ilWPil»c»M ^3T *ilM *lGil&\9 i H-qvsl (Buoyancy) ^c*i i 



r 


<£Rfi> TOR -qjtcwn TO> TOR <£W&t ^v5 R TOJ OTtRt TO CRC«f tffTO CTOlt 

tor TOsffc to#t rr to rur i 4TO TO[ fasR to# *nfro Tgfror to 
otto tor cffi RfWt to cto, tor ^gro rtor to#? - 

'Q'SR '0|C*1 < P <PR 


J 


5.3.2 C»PT Rt ^QlTt 

<£|*R c»R<ll ft*i>?i$ 5^0® C*tR^ CTO <£R s ^t TO* CsOT RRR TOJ <4^6! TO* ''gOT 
TOi CTOR TBrtOTt TO^TO* *ttRffa cv»Rlcil ^ SR®RTOOT CTSt^f *t# »rf«G*c* 
tSTOR fTO* <R^ *Hfi* 'S'stws RTOliTOlH TOT '0|^»<i TO I <R^ TO# TOgfcR ««fTO OTft 

to TO*t>t cto toot 1f5fa ot *tfroiw w toot top tor 'gto? *i# RTOrtTO 
TOOT V©VS$1?$. ^OT, W*t^5 ^ll^c^S ^OT ROT Rt I 

'STO RTOflfTO RlfTO '3®R (ROT OTf*t TO vslTO OT# *i1#C® ^OTROTi "TO 

^jOT TOt RTOTO ^SR 'flTO iTO^ RfTOR 'Q'SR OTOT 5 TO TO TO i 

m>ImMm TOgSR >STO ^JilRvs RfsR 'Q'TO?T ^rsffi TOT C*PTt "^IR ^stTO 
<j^i>|(.«P C^TO CffitR^ ^Rt "TO (R^T «ttW, ^TO« CTOT R, 

Rtb'Q 'gM <)Im *Tf I '^Rr (R CBtet R *ilPi*l Rcb tTO b®llt>®l 

^RR Bf'U RRCSJRr »£lf& ^Rt ^F l 



































































g(?t: ^ ’life «tfe fe w ^ «im*? (^nk ^9 p = 

0.5 x 10 3 kg/m 3 ’Itfk W$ p w = 10 3 kg/m 3 ) 

s»|5>m» CSPf «lt^s <#1* ^?T ^tlk ««m 

■55®1 wfa« 55 ?v’^^ik Ki w*t ’fifeTgw 

«|f^r vs|^(,«i C 5 ^ *lfal*r ’ftfk «?T l \p w , <Pk«£ 

V>>=Mir 





0.5 x 10 3 kg/m 3 
10 3 kg/m 3 


X 100 = 50% 


e|4: 10kg ’flffe C®C5f C®PT ^C5 FM i ’ftffe <?lfi> 

4 «ftrl, (5^p? <#}? ^5 = 1.03 x 10 3 kg/m 3 ) 

’ttfk p w = 10 3 kg/m 3 

^»lck «il«i'o*i V p~^? f ^Ick W Vp 

•i^l'Si HlPk'a "^tnk 'gw 4tC^ ^kef^. 

vp = \vp w 

^t<k w 

1 

p = -p w = 0.5 xlO 3 kg/m 3 

’fife V 1 *rttNH Wf **ltwr 

Kp = V lPs 


Yi 

v 


p_ 

Ps 


0.5 x 10 3 kg/m 3 
1.03 XlO 3 kg/m 3 


X 100 = 48.5% 

































i8o 

sW: m ^ cthet 'sm 10 kg *nte ^nr 

^<m 9.4 kgTO 'Wfo W ^®? 

^T: ^©5T V p~5&\ 

Vp = 10 kg 
K/o - Vp w = 9.4 kg 

^/V = Vp— 9.4 kg = 10 kg — 9.4 kg = 0.6 kg 


V = 


0.6 kg 0.6 kg 


P = 


Pw 
10 kg 


10 3 kg/m 3 
10 kg 


0.6 x 10- 3 m 3 


= 0.6 x 10 3 m 3 


= 16,666 kg/m 3 


CTismr vx*m w 19,300 kg/m 3 ^tcs^ ^?d> cspw 1 


5.3.3 ^tWllWl tfWC* 

^«TtW*t <7t*f 4^° <jp0 c,n*ll»w ^ C?IC*l£^ I (Pf 

^Brc*r ril*w c>ic*m «mjvo>i ctwictic*!* ^im 1 ^rj wwiwi *ih<ii*w« ^ 5 $ 

wt^jw *i%© 20*1^ ^ 1 w 

W't stt^s *nor, ^©m « shr sm ^4, 

&h<.<p* 3jfi>, w^trf^r 3jfi>, •wils s tt?i c twi? C5c?r <^f*t ^rt# ^r?, - 5il®r p ftai?r 
^toft's ?R<m 1 

'oih^l'3Trt?r ’iw ^pi?r c t v °k.*i < p5^ 

«l^t ’ft'QTIt WI '5^- ^?T ^hl<pft*it faHiSpST 1 

(pra^r c%n?R bM4>on ^ *h»r ^ 1 

CTHW?r ^5 ^ W ^ w$ 

wl*iiw« c®ft^ *rcstf, w<i*r ^wii>w *rcstf- wjwte. *j?r?r 

^3T*t0© <K3 SftC^ I 









































































wnfe *wm ^w«t rrt r ^ ijMShu ^m«t *trc?ri «Pr *itft 

WT RRR ^RJ CHl^lW^ *R*fR ^pitf^s *tf^£r ^ 4 <pfi> Wl*lMM> ^HN fa* 
ck*r wTir ^5 -sflcsr i Rfw ^mpm <7itt® <RfatR stram <rc* «Pr *it# 

*c?r wiqiw* ®?tc*r ^ wsw r® ^d> «itw i Tjwm^ rwrr 

R® ^5 d5$EI Wl*IIW« Rl*m ^ ta'S <Hl*(lW<J v»<IM>* *lfarf^© ?& (RftR 


5.3.4 «UI*|C4W« ^T 

®rajtt?i vm ^iw<mi<i < 7 tfa?ift ot wi m swr rrtcpt c*i&r t>Nfa* 

wtf*F5 ^ i c®i^rat 4*$ fast *4«$ ’tmw 4^ rmR* i <m<R ^ *1^ 

tNt wi <wf TOifas r ^ ^©t^r wra 4* rwt m c#t <*r* ®rj rwt 

" 5 H 3 lh»c<i, ^loet^ (TT^ftC'T 3 )*l>f SiRw^i < ^ <rk i»ll P)C «1 < 3 * ft<p C^lE* 'silwlRt® 

m ^SRjfw & fc* RTC<#I® m (Tjft «£R? «fl$ *1*# SRtft® ^ 

w*«t r m Wf ^ *im i *ui>i(.<m ^ar fa*n?r fa?ifaPR, <Rfi> 

<4 ?RR: 


-\ 

«UI*U.4W4 ^3T: RHR “TO Wf Rt RR% *Rfcrf Rfa?T <7fc* m C^TOTIt ^ 

<71^ ^RRsft^ R*Plt*Fs ^ *tTC3R R?«R ’tflR «R®KR *tW <MM I 

v_; 

*UI*I»M4 ^3R RmR: *&7rc*t*R »fl$ ^3# ^ *ET R®F® ®W2R f%^ W Ms 
RlTT i 5.05 ss.fa'® (71 W*T <4*i>f W (TRtRT 3,G*ic^, 4 ,? ltR *IHMl1*t ^ PlPl'oR 
3RS^t »R I *Rt ' J IR J 3)<pf^ PiR|’®Iw< 1 StR^pt i4j A 2 A-i 

spwtm pipKbiu f x stem , ®t^7r c©RR sm*\ rrt m 



t£)^R t£)^ V5S(.«1S 'STtsiJCR oRfnc^ RSPI^T© 31^ R'Sln P)Pi'®lw5i £|Rcti?.yi'8 

surrrrwi 

^ICBfc MR 1 >|P|<!jIW » ^7R ’rf^It't 



















































































•PiNfasH 


>8* 


lift "SET 7|ft 

( A 2 /A l ) 100 ^ 'sftOT l>ft 8W*T 

PiPn»i« <?r *tft^T 6 t^ swt^f^i 
PiPw»im 100 ft c#r ^r c®tar 

^i 

(£)^ ^ "^5 ^5 

■^RsmRT fts^t fcm oft *M% 

ws?ri w csirrat tir^tfttft^ 
C 5 fFT ?tc*lt ^ ^tfti ^ 

*Nftc® "*1% fts^ CTldfa «lalw1 *Jtn ^ i 
^ft 8W*r ftPw>iM ct ^ift^n-*i% stEim 
ft^ft PlftalM *lft*lW 

'*1%'ftC3‘ *11 Ml 



(&<fl 5.05: Fj ^®T sicilM sWtc^cis 



«W: C^NPe OT ^r ^ftr ^t 'SETS W <#5TH ■*!% stElffl ^t '5E5 <?$ ’iftsrK ^*1% 

1<PW *lt^l 


^5^: *l?lt C^jl* Fj ^®r StEffi ^?ft ^EJE^ «£R? ftt^# l ± <p«u.^, 

<plc®f^, alters itfzm 

W 1 = F^i 





E!E3^ <£l& ftt^T ^5 l 2 ck^rftET ^ ^tE®^ 


l±Ai — I 2 A 2 

^5 'o|faq>l*»s 



<plc®r$ <plc®ra 













































TOtTOTORi'QTO 


i8<S 


W 2 =F 2 l 2 = F 1 



= Fik 


TO ^Icsra <ltTOH Rjl> <p|cem RRR i 


5.4 ^I'oliwi "5M (Air Pressure) 


toipr ^TOt m 'to (fear 5.06) i ritot <q$ m uihitoim r^to r tor 
rriim m i5)m4 to* Tor 5H cwir ^eii TO ^ *R <*TOr 
'shw^IUm* TORift to cro i 'SRito to®r TO, TO rripm m* TO, TO <r*tir 
’•fltaRT OB'oftM ^ TORlft TOT WT TO ^ «f) TOR ’tflRC’f ^§F©* TO 

Rf*TO TOTOIH TO Rwlfiv* TO TOi PT TOJ R*ITO*t ai^hbl2)ul 
TO TO*^ "5M PiwlTO <?*R ^ *|R < *llw r i i *(^^t ^Mcto TO "BH 10 5 N/m 2 *lTsl 
TO TO TO TO^ TO 1 m z C^ajWR' TOTOt RlTOT TOTOt "TO TOs '®k<.«i Rl* TOr 
◄NPM R *RRRt* «®R 10 s N, TOt 0||l»lvJU«lM *llTO ^SR! 


je 

/i 


£ 


t£|*tR i£|TOt 1*TO 4<TO OsklO’Tfl *R RtRT 'TO 
^C® TO, TO TOl, 'SR* TO^ TO TO* TO TOfi> 

PitMi fTO* RtR **r i to to^ cTO* ^TO i£r?r Rt* 
to iju»i<ft siRtR* r&* i *m c®§* ** ®t* cron 
to <TO TO CTOTOt RtTOt* RTOr* RRt* i TO 

Rto «fl4=r tot to tot c®Rt* tor 
R TO TOR TOJR, TOt C®RI* ^TO ®tR TO 
TOR (RTO *t to RTOTO TOR i TOR tot 
®ro *tto*R*i TOttorTOTOti 

TO®lt fi>* *T «blflPlR«lPHI M* CTOt Rto t&*T *1 
cTOt TO CTOTO1R *TC& TOT TO TOR (TOt 
TJ5JC®^5 TO, TO TO®t RRtto RTOIR TO«4 
TOto toir* cTOm c«®r* TOipw <TOt tot tor 

TOHJt Tfsj^t TOR RCTOrM w»vo«w TOR TOT 'TO 
TOR RTO TO (TOR <i$CM TOtR? W SlfTO© 





1^5 5.06: TO1R? ^Rf& TO^T 
TO1R?T 'Q®iH i 

tor Rret T^ c 5 ^, TO; TOto 

















































































J88 




^Nwn 'bW fihr tj^b^tos otw (fear 5.07) 1 remt ct feMl 

OTl&fit 1w C^ TJSTO5^TO5 « ^t I bluft* (7^ ^R75^5 ^tWl 
m #? ^ ^«Br (stCT 5 ^o ^c®r flhiftr ^ fc*sr tjsjos^k® c*p© i m ct^s 

bUfltM^ W? Mr bHifa <7tt^ »TO bUft* C«IW ^C^bCVb ^rtC^ i 



fi>aj 5.07: (a) C® flNtH' T<» i S<lf&?l C«®? <?*£^ ofW ^M>| >lQttl f^f #1 ^ tS*fa C 5 ^ 
W tw '®i^c«i (b) ^j??r ■ J itfsT ^jH&t cw i wc^ &I«1 h<p <sfc^ bh 'sftw ^ (c) 

Sj.R^ »4C.'0l J 1”^ft>''S ^ I 






fi>ar 5.O8: <ll«1(?1f) ^f SitPBWf) 



aR# ^ fflilfcM f|ll»GW<l *ft% 
*|pf m|vs«i i vst? w'sm >H<WlM 

*itfWt *nR cow 

CriltoCriH C&53 *llftl3lM> 
^ 5 TBH 5 t ^ati oc^ouii Hat ^sm 
S'Q^ -qsm wl'®c , m ftfaft 
«#te5r i R»yH 

W<W TOSt 8llP5c<M M|V6*lfl» 
tost *nfar qfeftr ^ tost 
•Tft31 

-*m ◄I'alPM BlPf MMlB 

ijsroB^R® ^tw(fssr 5.08) i 
































































?TO?? wot '8'BM 


i8 <t 


^ ?Ml> «(I»K.^ ®? tofOT? *S«f5? 'fl^T C?C® I ^ 'snN*t ?ft toft? t§f$ 
TOR ^1TO?« totOT? tea'll ®OT TO?, 'Srtt'Q TOT TO? 4PR PW OTTO? 
?1TO? "E'ffl'Q ®w <ilw i <4?^ 5.09 fowl (.'oNlc>i<i cHlwl ^gsim^ '5co's|<i ^ilc? 

to? ?mot? m c®ro to to ?t? i ot Irwbt cbpiicih tort to tof ®?t? to 
OTfi> ^ % fowlfitiJfo vBbbVolil HVlMto ?? ?1®tOT? TO TO# TO ffitW 
TOtHMTO? TO ?t® TO TOFT *lt?? *ff? f®CTtf?ta ?lf® TO# TOT OTTO? TOstOT? 
TO ^ TO TO^ Rt OTR? tfRT 4?^ Jjftfiffc ®t?? TO> RtTO Rt TOW TO iTO 
R?ffto ®?t ?1? I *^t% *fl£, OTTO ?1®tOT? TO TOOTt? cTO OTTO ?ITO 
TO «Pt RSffto TO TO? TOfi? TOOT? TO OTTO *Mtb«l OTfal TO?f ?®$ 
tolt? tot® ?t?R ?t®tOT? TO OT TOT 'TO® ?1®t? ®t? RR^ OT 'TOI ®Rt® ?1®t? I 

tost? TO TO ?t®tOT? TO TOT TOll? TO^OTt TO? t# TO? i TOtOT TO 
CSR to® \5?? Rt®tOT? R# C?|OT? ®RI TO?® ?® RRRJt I ?® tolt? tot TO? ?t®tOT? 
ypff W ®t? ?tt? 4?? 

WN3 ®OT TO? ®1^ R% 

?f®j ?® ?w ?1aNft TO 
®tt®1t*t TO® to? %? 
tot? Cbto TOi RtTOHTO? 

TO TO TO? ®t?OT 
TO^tOTt TO?t tot? fro, 

TO®?tt? R?f®h fro to® 
tot Rt otr, ®tro c®t wt 

TO?t TO TOl ®1? ®t?? 

CSROT* 'S'bIotIh ®RJ ®t? 

Rt$*1# $f®R R?®t? TO 
ot$ tfro Tfprrf? ^htwH 
TO TOksh RWRT i tott? 

OTTO ?1®tOT? To TOT OTTO ?tfTORQ ®?, ®1t C?Pt tost? TOfOTfOT? TOt? TO 
TO TO CTO? ^fiR ??ITO TOf ?ROT ?T! 

TOtt TOtofTO vsd TO? TOG OT^ «fl®$ Wltfl ®S tolt? tot® TO® OTTO ?t®tOT? 
m to ^trot? wur c?t® to® ?® wut ?t®tOT? to? to toto ■®tro 
^tfroro? *tf?ro to ?t^i?ti ?t?t ^<®twt^i to ottot to? ®t®p® ®? ^rfroro 



10 15 20 

S^'ffll (km) 


25 


ffe® 5.09: ^5c6\sh TO? TOStOT? ?t? ®OT ?1? 


TON^bTO. W-io^r «tf*r 




































































































^ OT «?im TO <#5fe»TO <FM <Fitf TO, CW ^5ttTO 

si^vs ^»<ic'o to i 

ShITOM: ‘fl'olwt'nJ'S ^vsm (29,029 ft) <lNt>l ^if^SR ^5|tES? 

$TO: 29,029 ft = 8,848 m 

^fro «ifa csiw «£ft vfiibveiii m *$& tfcro ^tar 35% 
■^tcs^ crotw ^ 1 %iotpw 2H^ 1/3 ^t 1 



5.4.1 *tftot 

C®tTOt t^TO^ ^ ^toTf Rf ^IC-Tf C«p|«aj fsj“<p»l C*l«l^, l f% f^st <PW^ 

1hc®i c'»l*j|<i ^jPf &c°i 'oilc j v/ 'o)l j ic°i ^jMhlS xitu ^|'o!c j i<i okTO^ 

Wti l '^Jf‘ c tf^f& C^Wf TO®f TO^t Ijft 10.5 ftiTO TOT 4^T ^ 

ct>*5l <P$C® I CTfflj'Q <q|*vs^»i*4|vs TO l R>*^ ^lFs«l CTE»T 

Rfa!) '©kc«i tgfc<p»|i>| io.3 *#<s ^ CSfaT c*tt^ 1 

^ W$ oiTOm cs $t ^rol fc*lGr ^t 1 (®fl>rat *rc?f %<kto 

TO'? *flfTO ’qn^'si ^ftlfl!) 

’tiro '5p»f eranfir 'src^st to®t to 1%^ *iifc>M <pH*iI ^cat i^r ^ fkn *itro 

fk?T '$£4 C5^t 1 ^ ^5fi> 76 cm WW C^f*t TOt TO v »kc«i ^Tltwl? 

*TtTO t^ 76 cm 5»v®1?i <£|^T CSfcsf fffTOt? CB^T ^£3t *I1TO ^5H 

^§TO ^k/T ^Tt! *ttfTO CSlC^ 13.6 C#t, ^ *tlft CT^f $H>'®l*l Sck^ 

«TtTO v®t? <3|^> 13.6 *fl^Tl 

<*rRc'® ^ "5C^ tk?T C^I'®C 9 1 

RT l CS\m '5jp|? CovoC^ 4MG>U ^fk?T ?Ht (^ <£&$ 4l'®lt»HI 

m I TJC&t ■Bt*ft ^RR, ORI C5S5BT C^Rt 4l<4< ^T (R^ I 





















































offftcsfr TSRJSlt '6'EM 




ntn yapf \$tn cwsm ^farst ftsfn nmtn CS^\ m^cnt C^Ntw mMcms nt*f Wf Titfr i 
^•t wtera ^*ttn <iMc»m ntc^tn wmi ^ <?o ^*ten '®t& i 


*\m nimsjn w 4 Mpm ntc»ln ^ 

to# ^%#r 1643 RlRl to ^5R*U 

^ I^Cn 43# *Ff MW C^T C©Mtn CB^T 

tot 43> ^ 43# nR? Cw5? 

'©tn, *Nt> *ftn*r wit 43 # *ttcsr ## nra 
MC^WH I *HTOBT ^s| *Tt^s * to 
76 cm 4OT CSP (FR I to tor 3t3tn ^TSRT 
'$&& C5W3 <3f ^5t to "^Ifa CB# 3*GIt ^tC5?T 

nRn $*fcn to <?$ ^st to ncn tofar i 
nMn « %*iet m fro *r* pft nrn 

W1C*1<I WtTT^tt?! m*|3tto ^C5T W fmtB'S 
iii(. j i(.^ i mRn ^*fcn wlwl tj# #t wto 

tor 3 RR nM to© *ttnp *Tf i ^Icsrs, ^st ^Tt? 

'SHt “SCSI'S! toB 43 s "SIR nR RCb^ 76 cm ^5 *tt?IW 
'<3®R7W 3#?* to^Qnt nt*t! 


/N 


76 


cm 



«9 m w mrsm nm nntoto (far 

5.io) <£R* URctPm 4^ *N% to to ' v ' ! k5 ' d! " ' 1 "" 
^IWlPiiJlM 4« 4MW4 m nWt ^?ri ^5tPBT 

nR 3t®OT *HTOBT ^ 5 t 76 cm CSfc 3 * C#t ^ nR 35 nW ftrot 76 cm C«ftR 3 ^ 3 tn I 


5.4.2 ^tPR W ^t^t'QUt 

bic^ll mtR 'qh^l'QUfa ^ to& 43# mR3* I c.'slaml Pn>«^ 0||<l^l'Q?l1?r 

rnncn 4 m<mh toR to spm 3RT ntn wf <?rp -br 3*w 

C®tp i ^l*T "BR RSfH <^1$ ®t*u 'siM^itfi^ Sw "Bt^f ^“il^l C®Jc < p 4l^>R c»i^ 

^ tot 'sipt ^\ ^ ^?r, c^ tom 

w i ^micn«i oic*r 'ertHwi* w c^rat toft i 

c'ol^ml ^T*R ^st*t ^st^mt^St ^“Hc^ *P5W c v ®m<il sfHc'o *II<im CT 

■qMcwi 'stW <mc® c^r o>if& sR#© ^ ^r vsm ^ ^ bW mm i 

nRtcnn m ^tcat <m*h>«'»im nscn, nf^ 'stn npt ^f%r ntcRn ^ttot ntn i 




























































































i8tr 

■^tM <TO, ^tc® ^<pf5 ®if^c.'st*i Tjffr ^cjsjic,6t»i ^iic<p ’fif^?' tof 
TO fw ^ TOS (16 + 1 + 1 =) 18 I 4NC>I4 ^ TO^ Hfe(&lieM (’ll<WlTO<l> 
®? 14) ’ftTOl fTO fcTO TO ®lws ®iMfq<p TO (14 + 14 =) 28 TO? ®ife|<.'sti 
( <5 iNviNf44 TO 16), TOs # ^ to fcTO ^ ®lMf44 TO (16 + 16 =) 32 ^ *tlfTO 

^srMfro to cro tqufp cTO i ^ ^ tohtt tot «ro ®*r cTO ^«tfTO tot<t 
H feiBioen to? ^ isHTO <TO?r *ro to cto 

<il'®lc^i-si W? TOT TO i <ll®k>>l3 TO? TO TOT <il®k>>i<i TOT'S TOT ^Tt?T I ulcere. 
<ulwlfwi>lw <TMC>W TOT (TfC# **lt% 'STtTOTOt TOtc¥ ®RTOl«ft tot ?TTO I <uiwifwBiw 
tot <totot cron ■Jim totot tjtot <iw «tM i tot toc^ toto crott to 

W%TOTO ’iftTOTO^i TOT <?rf“t TO <?fTOT ^TO5 TO ^mtCTO 4TOt CStC^TOPT 
tot ^ to 5 *ilcc^ i 

5.5 Hf&’StM^St (Elasticity) 

c®hsl TOC^ «Tf TO(. r il f%? f%?^t <fl<pi5| TOM cJ>c*i «i^l <pw ^MM c^c® 

Ito^i c®tto ^ to^ 1%t? Iron wm ^tro? to cros carrot tot CTfrr ^nro 
tout frTOj Ito totc^ i c6c»t *jto^ ’TTOftTOtcjrer ®tto to to to stcro tot 

^QTO TO TO ^5? i tkHpH #TO c4®4lb4» I 

Ito? c^mr chItoim* ^ i ^ to*to <#^£1 tot 

<pkst$ c®hsl fTO® ’TfTO TO*T CTOTf <1^(.<P TO £fTO TOt TO T ®f^ CoTO' 

^ (^ ^ wu <£&$ *iH»r -^r) ^»ifl» %®r 

wrtt ^ to TOm to TOm toto Ito toi toc*^ ^ *k^ to 

1^?rtTO|t‘ p |^5T i TO' TO TOC® TO <P®5^ ^®T StCTO TOt 'TO TO <4^6f %It TO^ i 
%It ^lf®^v| TO CTOM TOtf TOTO^^rorafroTOC® ’ftTO^Ti TO "TO 
^llft fa^l® ^ CTO ’TO i ^ %TO f^tfroft’f^ %It TO i ^TO» W*\ 

<ital <pw c^c® Ito c^iiJl c>lletl RCii ^JT?T i wFt 4l<M < p<k. p i 41<pI rc?ir ^TO^ o^il'stl ^?f 
i TOsfi: TO?t ^®ro *nf%: 

CTO ^r 8ICTW TO^f ’WC<% TOm ^t frrCTO CT ^IlC’ltTO ’rfw^T 
C^t TO^ R^l® I TOK L 0 <1^ 'Q’t?T "¥T 8tCTO TOt TOT TOT frNj TO L 

TOTOC^T% t^TO^ 

L-Lp 

L 0 


^oiSs> 







































































































S8S> 


RfR>« c^, 

^°*ijt ■srtiq 

^=T: ifi^ w«sm®i R<jsf®?r ^>t?rc c f 
*ttoR C®®^ CT ^®T £®R ^ <71131^ SIM. 
%^T l ’of^K A SWcc^CI-fl ^OO 

^r gfraft ^3T ^«t ^ R^»R> ^ra> 

(•■> 1 $. R^R> *jR F £|R>wl*f "^®T taR <PW 

^tSFT ^55? 


F 

A 

O'Ht'©^ *ft^ an5t "STOSt <4<r 

Pa ^1 *lJl>IM>«11 


FI 


L 0 


^k. 




W 


fiitii 5.11: ^®T sIc^H SihiW <*m =jRi 

R^f® ^T i 


^ %pi Rff® ^ «nf% \»t^r c^tt wi 

4$ ^ar «i^ilw %rm c®w %*r 4<r? Rff® ^rat^tlto 

%5*T oc R?R> 

___ J 

%5*T = x R^f® 

«r<K sf^sj^ *PitE«fe ^ RfR><) ^rsiSt «ftw, c 5 ^; ^<piJi* ^ 

Rsif^tt^ ^ i 

ijfi> tor to ®llt«1lMl nm <SRIt ®ITM w '5FT: 

(i) *rt m a sMwwt* a)<pij| '®iwn frr*u l 0 , ^ *nw w ' 6 ®tc*i<i ®?r 

(WTIT " 5 M ^ ^«# c^hiw* L 0 C 3 E® "3M L (f^ar 5.11) 

vowlUii c®®ra <£&s\ ^r foR -$um t ( 4 *hpt t wi? ?s?r <frm 

Tension *1«t1lR ^J 1 ^T*rt‘T c t® ^ C^lWt T>ffl ^ ’®*R ^Rr C®®GT OT ^®T ^tW 
<PW ^®t?T ■TRJ uS*H*i) 1 %5^T ^(.t^ TjA RfR> "55^: 





































































•PiNfasH 


Xto 


L^Lp 

L 0 

T L — L 0 
A* L 0 





cBf^r 5.02: $*tpr Wft^r 


*wtf 

G-Pa 

Km 

0.01-0.1 


9 


10 

<Mb 

50 - 90 


69 


117 

(FTRJ 

200 

%t 

1220 


4$ P\ (Young’s Modulus)! fiffeu W 

Y «4T3T Nm' 2 . 5.02 4 ^*k»i *V$ep\ ffTQ?lt "^Tf I 

«W: wipih W{ <af*r ^r *ra< 4 ^»im Wr *$m*{ w? 

'S'QO: (hc.’fol 9 ll^^'OC«M 'Sfa 



hzh U-\ 

Lq y\a) 

altera, T/A "#t ^T ^ '»k<.«l y W C#t ^ frtCqk < #W^f W ^sf ^ i 


(n) m ^ «wfl» PiPteiw w«!m y 0 ^snwi? «upt i •ww p m 

(pparaifa PiPiolwq^tncw 'qh'si ^5?f <?M V (fM 5.12), %5^r ’55^ 


y-^o 

^o 



















































*!(.«& «il»nil PHq'© *1# 



b <*w 4$ ^ wim^* ^ti«F (Bulk 

Modulus) i B SC&. Nm' 2 ®bHwil 



f&3l 5.12: 'STR'** SlWl^ <MW <1M*I ^l^fbvs ^ i 


5.6 *Wi^r l^t’aR*«lt: ^f, ^s«r ^ 

(The three states of Matter: Solid, Liquid and Gas) 

cam faiv ^ fion C 8 ^ M ^it ^ 

Mt *nrctt to, ^ ws VwJH *rc* to, fcsft 
csnfcr ^ %a, csjtfrr <*r* ftsfa ws ftnr ^ l4*>l3tol 

wi?ii¥ Nt ws 1^ ta) *we^t 

Wjffa TORT fllw *Mcfa W5UT «<W*1|F1W OPR 

























































*hlx|R«8h 


> 4 * 


^ *n»ii«iw c«c® 9m ^ifir *nfr 

n\ ctiSI^PT^ 'aiftit'Srt ^6f *ftoi*lWrtH<i *Rrcftfl5, *&t*ri 


^fir '#51 r ^st?r '6 9 f^‘ t^®?r ^?r ^f^r, ^er ’Ut^r 

(fear 5 . 13 ) i ^ *nft, «flfl> wi fast «bpt t^r ^*ft 

*nsr i ^rt ^j’jwr ^iw ^rt fc*Rr f^r 4fi> f% ^f, <#t ^t1% 

®f^lfl I 



(a) 



(b) 


% 

© 

• 

% © 

© 


© 

m 

© 


9 

a 

a 


(c) 


^ 5.13: (a) ^ffi=T p (b) WT dWt (c) Ufa f 


*m c^n?rr *mttf ’em ^i w w ^>m w ^ w^ira, draft ester 

'aMjIfa '» ^5 ^stera* «Pr i -*m wi wsira w ^Hjem ^mivm^im <rt^ 

'RC, e 1'Q ^TtP’lw 'ai*ufi> •I'ttOS I ^1^*1 "^t^RFft S||c<p dl^fij 

'0|MJ ^J?T ^TtftC^ •HVtoC'O *tteT I 

drasfr 'spj^rm 'srtc^r ^r? wra* «Pr i <n*ff?fa c^tert %ifw «iiwh ^t 'siRfrt 
efti wf *raefa ’titbit ^i^rift, ^tera «niiveH strand <ra*teir fcfa® ^srt^m 
eft i ^#r *wefr sfm *tter eiw ^nw, ^tet<r flflft ^ 
Riil^vo ^sm^sm^i 

•wot ^«iw c«6i^ *ifcsr, ^c*f ^ »w fe 

«Rfl» K®T PTC® *ltC3, ^5T *RftC^f Wj’fPlt ®R^ltPT CSlC^ ^’fcpT'Q '*>fa »i#! 
<f?tpo ■'tt^' »n i 

dHRt's «il^| «q»lS*i, 's^si ’OPT wlwftiR T 5f'i<.<p U'Nt'o *fft "Tt, d|5k<p <p$*i, ^t®T rat 
*m ftptW Pfft l ^tET ^*|jDHfir OT ^PlrfJW W ^Tt W^, ^T, Wf ^t 

9ljf%I 'oi^kvo’S p#f SWf ^ i CW: 










































































i<h© 


*&FT: «llto 4 qtf 

MJlt*1 '©In tiftwi 

toflto «fltot «IIW<l»l3l5j 'lit*! fcttoo 
*tfc?T 

<?i *ncar ^ ^ tow 

^5 «Pr, '*fN s i 'SflrMt 

<ITO 

MjMc*? dM Rcii <mI TOf i 

4 «>fi 5 '©(•I) sySc's 

*m >i^cst gRito ^ i 


^©<M: ®0to4 M< 

v»^«l s|^«H 

4tot ^llW4l5|<j m to wcv© 

♦tfcsr 

>iw suitor, ot *itar^iHt^r '©i?r 

VQfft *ft?HTOl 

toMfe <ic«n *pl4l 'SflU’tt to. 

'©^«ic<P 1>M Pic?) ^B'© <v?)l ^It?I »Tt i 

4t$* «lWto 


toftto to '©i<Hic*i ^ 

RPth 5 «lk4 

toRfPIfa "sitCTt ^5 <to 

"5M Ptc?i ' 5 Tv^l& v ® <p?il ^Il?l «1t i 

^*I’lc e il Pi«t '©i^lci «tli>*l v lc'» «llw 

cuc«i 2d<)lR'© <p?)l ^ ’TT i 


5.6.1 ’>lf'®'»'g 

44fi> Wf <$to <m\ ^FT 4^T d>Rt«HI CT <?NTFT 

<£& m stcnr«r 4?n?r i *to ^t c^ ^ 4to»n^ <$tor wi *wtf 

^Ntf© to (7# 4T5? ^T, %t u>fac«i «t%?f ^ITW i vs^«nli> ^ 

*ncar «*ro w# ^ to *ro t>Nto *tiaifi>?r «nar *w <?tc<r i (*narftor «iiar >*rtor 

ft5t 43T ^®T '©?it«n HE*f to ^5t to WI (sH sps «Tt4W) 'S||ij<il to ’IJPT ^3Ntf© to 
toe®) C^ff& *fft3f ?[WT ^Tf, ^|J? cto 4tot WtTHftl ^M£© ^ 4^? ’IJPT 
to 'Sffa’M bltoc<P <MC<)1 i£|toT C^fT ffto <?r*ffi?T ^UPT ^Ht ^ 4"^ 

<x*F$\ ^ -?Fito <?r*rn?T <stor f^r 4??® ^ to -^r to ^©m 

■^© «n*wi 


to-*o, 'Hil<R'feH, Jssr-io^r C#f 











































































i<?8 


(^f) tofTO 

— I - 1 - 1 - ! - 1 —- 1 - 

<pPiwi w«3 k *ili><i “^jT^r 'ok®il "INI'S i ^<ilw 

tor *<miJc‘ ? W ^*W tor w«]^i>|c'o <iWT>T 'TOTl '©k<.«i c^W»T <pto W, 
cHw <pu>l Rti) <^|vsh TO ^Icu^ i 

tot ’tjnro wm tot ^sw TOfl to to TOHfS tot i *trofa TOto 

*11®®$ to wirot -5tc*w tohR* tot ^wc® wroi tow toww to tot to 
* ittaw tot tow^ch "5M c*w, TOto ^tf®®^ tor ^jnjt tot to i tow 
^TOTO c®ro w*lwl mJ^IsP <p*cvs «ltw to* CTf& ®IWW TOTO 

wTOr to toi® to* to* elftofto to to TO i TOH ^ITO* w$ to# tomw 
wtot tot® to to to ttrti c®mr wim toctow *ttoro to® tot 

T5*W **r slcsiW ^<iw TO i ’TJtW* ®t^[ ctoIc*i ®lWt® tou ^®T siciil’t <pw, RS5c*w 
^?r ^ar ^ftft Tort ot?iH to# w#t to TO* $*W TOW tot TOto 

g|f^<Pp|\s <j>C3 C^FfT I 

TO**lJ TO[ TOW TOTO CRTO TOt® TO TO TOW TO® TO TO* 4$ 

qpiiPi® TOto uifw m tore* c^rwr wm i wtw ®w wtfto wror to ®tror 

TOflWW *ltol% CTO TO TO* <?# TOT CTO WTO TO® TO® TOW i TOte m 
CTO TO I WlTOt *tEW TOtrw ®H to ®WTOit <l!®lM!4 TO TOT CTO TOTO TOW# 
•T^H'slW (TO I 

5.6.2 *Mc»fa 

wto Wf TO* TO t®#> to WTOlW ^to'S *tTO% 'Bvgsf «ilcm# wrolt TO 

TO, TO TO SltTOt l TO*T WtW TO tot TOT$T PW*lt*l OT TO# *tf£#® TORT 

csito to ®w wtow to c# to# wc*#® ■Bito to i w <£r^t 

wj tor tot^ TOf ^ i tow ®rt TOto winto to ctwt 

to, to aw^ wr sito towlro ^ to crot to, ®^ ®nror wirotro 
’wroi^t to TOfto’W 5 to wi toto=r ^w” wwfrw «<w «ww? tor toi 

^ "«lto WrfC 5 ^ TOt TO 5 to ’TO^ ^ *W TO TOI ^ i C*PH WlTO '5ftf^ 
«TOw cTOT Wto TOW c^ to cbTw cwhst to sTtrow TOW bTO to 
ctoTTOi 











































































































vQ-gffi 


xt<t 


st?® \bh to *ijiw wt w Tim, wtoiflt fcpjrfw cw straw ^ra« ?tmr w 
<iin i ^miPBr ?ra o'»'s<i stwrat taRi ^?r, W'q? ®ii^u>3 ra R'sai^m c^tt 

m ratrai? t.'8'sw's amprt sttra 5 i ?sr*tfls ?ra ra toto strait ra^it ?t? rafite stnsrvr 
^m ij? waj? wtrat ra *tmtf ra fbe » ^sit? ^itrai ^mt ?^rtw tow 
*twtos ®tft tofimtw csca tofimt? ^ ?j??f? ^f? i ?t®mn toflmtw owar ^ra 
Wb-ih *tmto» M? -tpm wo txm\ ^ cb^t ?wt ?? «<w «nfl» am 
mWtotw? *tra? e rm am# Wlff wan 



tot^T 



^* 1^*1 ?*5? x l'1'9 ra? ^nl 



wtlfo to?flra*r, *nto^Nt^pi < jrar ,t !tW w ^t? ra^r ranrat ?#? 
< ^ a §, ’ttto ^iiwi *nft i 

®?ra> «ii?i'»*i to ®w ?ra ra? ?? i ?*$? ®? to 

?jtraw to ra? ? s ?t ?m i ?^? ^5? , oiiR»T>il'Bc j ni ^jar f?ra ra? ?mt ^w?, 

’list's c®i?tra ^st? «? <ivs $tm ?tra ?^? ^it?^>? '©'© 1^1% (cm 3 ) i 
^tW? <t1?t: 

1. ai^»li> l^gfc ?jtraw to rarwt aRsfi* ?^? ®? ra? *pwi i 

2. ^\|f& ^st to to <uic«i<.»m *itra rara *ttto© 'gfto ^t?t? ^t? 
®? rara •it's i 

3. ?*§? ra? ?*rat i 


?*$? ??? tora? 


*l4’ra , *H 

TOBt 

?^§? «? 
Migm 

*llPlo» ramtrai 

^i? 5 ?!? ?*§? ®? 

M 2 gm 

?^? '°ll?l'o*i 
M r M 2 cm 3 

?^j? X|*^ 

Mi gm 

M±-M 2 cm 3 

















^ 1 1 — y 



























































1. ^ tflH *ilflip© (Cff 5s>tnl «H«, 

^rp(& ivr^ jiipt *nPta fa 
C^C? ?1W Hlfa 3fl!H *11‘PM? 

2. fan*r wtefaw ■sflar tosv 
sHft *11% *)lwT ’olPim nWt *w^ i 
•^ValtflY 

3. $fa**[Pr wfal-fl 'Him 

^It«t?f %5T ^PT l *IHH&I 
t*iMn OTH3T PlOT %?I ^JS^PM 
*tt%^ <?rcn fapr i <11% Wst ^ 5 - 14: '*'*'*’' fi^lii* 

fa W Hlw, HHH *HW^flfa TO*Hlw? 

4. ^pft PIBSOT9T fasHftr ’JW HIW (f&H 

5.14) i ’sftpr ^faa i cw 

5. SElwPi* ’Hhuts £®fif siltulRkiwra <pltM H*lfl» ^ PltHt ^It W Hfatofal ^ VI4PI 
fa’HtW^HIW? 

6. ^*T, '5H 'S e^WPRTH^fa^t? 

7. ^Pl? <*TCT ^fl? 

8 . 

9. l»Re^n ^uHh fa *^0Y SjNjI ^tfll I 

la^lPRTPM «^Bw^l^rHPff H^fafafr I 




nflfa*** 


1. ^falPET 0.0012 gm/cm\ piNu 19.30 gm/an 3 , <*W&T 1 kg PflHT 













sg-5f9f 


MM 


2. mm *if^rc® c*miPh te <uiMiftii>i« fcsft m ^m w *«? 

(wwlPic.'is 0.8 gm/cm 3 ) 


3. whh '^5' 'Q^tPRT C^lHf 

Tie®? ^ *fte*t CT^t *nfa® 

GBtTOt (f53T 5.15) ^ ffPlt *llf% 

%s cjm 'tsm ^*r TO 5 T 

^5fi> ^ w^? m wliwiv 

4. ^ ftfasm (£Rsf& ^ to ^irot i 

2NW 1 cm 2 ^ 1 m 2 t£R* 

Rft^lW ^ t¥^T *!t« TOl ^5 
fato* fc*RT 70 kg '<3®fPW <*R*®R ^ 

WT TO, 'Oto - 'S°K'S C^lfr Pl J ’5t*l 

(fi><i) 5.16) C'fil^lC^ 5 ^*40 ^*1 SjCilM ^*51C© -qa? 




f53I 5.15: "5^ *6 *fffi> (Fiffl 

GIRO'S i 


5. T&’fa' CTl^ C^hlcil 0.5 m <4^ 0.01 m 2 Si^Cb^om ^<pi>! *tE®? Rct> 

io kg m ctihimIu m m $,«ig^ 0.501 m. ^ *$m *r®fi>^ ^ ^«ii»i 

■9'oy 



fi>3f 5.16: sRaalPl^ CSfaT '5f p ! fel 4^fl> 'Slt^W T§*ft?T C^MT l 























































%) aw 


( V)^?F3 

1. ^i^dI? ?fa?te?a ^iwm *tt 5 t « 

(W) (?) 4lMlfitihl 

(?) ajJlMlfiliia (?) fwsrtftfr? 

2. ^te?a ?ta?1? # ^c?? 

(W) ?«t?Wt? ^1?t^?tfw (?) CWaiWt? ??t3?tfwW 
(?) VHC^-sl ?J*5t^?lfww (?) TSrf^sffa ??H 

3. ??tC?a ^R 5 ?!? ?1? #? F 


B<3 C?W 1?C5? 4 *8 5 *R £tC8|? vS'QO ?FS 




4. ?to5? R*l'OG®l ■# 'St? 'ai^'O '55?? 

(W) 98 Pa (?) 980 Pa 

(?) 196 Pa (?) 1960 Pa 


^J 



5. ?f? ?tC3? ^C? F ?®T Sitat? ?Rt ^5C? ?®T: 


ffcaf 5.17 


i.^?t02I?^5Tl?'5t? Sfcat??RJE? 


ii. ?tcai?WWW steal?wac? 


iii. ?toaa ?w? f?cw m steat??Re? 


lae^a cwp# ?fSw? 

(W) i (?) ii 

(?) ii « iii (?) i, ii « iii 


*0>S> 




































i)^gR%T srsr 


1. f52f C^fC^r to? ^3? '^fT'Q: 

(^) nn^ ?nc^ ?^r? 



(?) fro? ?^fi>? c'»c j i ^I<pI*si 
? n?? ?Jt?Jt "^t i 


62 cm 3 *- 
52 cm 3 “ 


m = 30mg 


(?) ?^f5? ^ f??? Wt I 


(?) Nsmc«m ^5t??1ait 
? 3 T?Jt ?*C3T i 

i. ?#? L 1 'incm ?t?1? <ulc»s <??> 

?t?t OT?m^r ?f?T ?tC? to - 1 

^?? ?t?i? m «? ?Jtor tor c??? ~ 

^ f&? 5.18 

?t?t? tofr l 2 to ?w »rt ?? i 

«? ?R«i tor wihin ^tol? ^w?1? to? 'Bits? i c? ^5t? ?3tais <p*ii<p«n ^Mce? f?c5? 

wR®i «il<pltti Pic? ?T?®f i 


^o? (kg) 

0 

0.4 

1 

1.4 

2.2 

3 

4 

5 

^5??l®ltC 5 ? 
'aMttfil Ml 

L 2 (cm) 

10 

12 

15 

17 

21 

25 

30 

36 

«? ?to 

cn<3?t? ?? 

frt?I Li (cm) 

10 

10 

10 

10 

10 

10 

10.2 

10.6 


(^) ^rS Pi? i 
(?) %s? '#stw R^R> ?Bi?? 

(?) M= 2.7 kg ?C? L 2 =? H?1? ■?C3t I 

(?) ci>Rc®m ^s?j ?J??t? ? s cr stf^to ^Icsf ®iMlc*il ?1? <??? t?? 5 ^ <ic«is »nHI 


to? i 
































^ Wilt?! 

spsft 

(Effect of Heat on Matter) 



\5t*r^cG5 4? *rto'*i%i -*t% TO«tT «ii>m to tost c#t ^t*i% cro* 

TO »I*IMR. ^5f*f TOT ftc<P TOT, R**^ ' 3 lt% TO I ^5t*M% CttH fctC<P <||w 

9m to ^5TO i ^ toiIui 'oiN<ii R^l ^t^lTOit *tR a )l*f 

file's < 1lR' i£Rt ^kis »il(.^l‘ * ' c^fU OTTO i 

Wot to?** M-TOTO* *lffc ^t tor Otto* 4tw m to otTOT 
TO5?T ^JCTO ^ ^ TO*F Rtfto OTTOl TO TOOT ti)Rsf& ^ ^ ^ cTO^y ^ 
(?P TO5, WTO *lRWi “TO i ^ TOJtEf TORt '^T, TO®T W MjIot<i 
^TOTOTOsTOto^tOTMlTO?! 





























<1*551 '8 < 1? sTsR 


i'tsi 



^ c*tw 


^5t*t « ^Ut ^C® *tt?^ i 

T5t*MOi<p *R ^jMlt ^ > oc.'s *m i 

*HC<M*felS t C>Wf>l*ll>( ^ C<Mf«H WOTT TOT '*Fl¥ *im I 

^sjv^sfH ■*!% ’ST’NM ^JNtf <P<iC'a 9 fl^‘ i 

'fit'll Sfata*t ^JNlt «s i 
»l#r frNr, 4 *m*m sW^t ^t*Ut i 

^c°i^ ^rt*tt^ ^ sprint ^iNiit *nw i 
^IWPW ^ ^©t*f ^JNJt *ft?R i 

^$H *lf?fatE*l?r ^•Df's ^Mf <p<j(.'o ’itiR'i 

«|f^<ivsw 2TSR -^o *IT3? I 

*I®R, ^|^\»^*| 'Q X|^\!)<|*i ^JNJf «^<.\s *ft?R i 

'Q ^JMJt <pnw> ’tH? i 

7 H*il(WS $*t?T l>!t v l?r Sl'oN <uNjt < P 5 K.'s i 


^5*1 'Q ^Hlsi ‘Pelt's ®ll5R i 

? t®TC i R (£R? ^*««W ^JNJt ^RTC® *n?TC‘ I 

^h y il*ic*w PiiiNw^ st^fa ^>308 *f|?R i 


^fr-^, *ra<foBR; ssr-ioir cstfa 































6.1 ^©M 'Q (Heat and Temperature) 

rm to 5 tor R% i tor <?iWft '*11% to rto tot wtfte rt toim tot 
RR fRR «5 TOT, CWT Q? 5 ? r »n%® TOW ^r# cs*\ ^ito to fcs# rr r 
cTO da 1 ? r rIto 5 ^to to to' wtoj tor, fRjR r *iMI%4 TRSt tor Rg 5 ? 
tor $$ ■*!% to #wft to*# i 

TOR RTTO '5P5, TOR *# TO#R *T*fc?T C^tR?© CRTO R<fc c«)c<plc*il toc# #cr 

toiw$ to ^^wkr gtos cw tow m*F5 to*# to ^ to r %?r 

“’#*1%” to^ c?rw #ro i to RtRt to*# tow tor c#t cro# wfr 

TOW TOff# R^flWR ♦iBlPl'* *#*# W R i 4R$t R^ 5 ? <1TOf RfttWt TO 

R TO 5 ? w3$wl ftc'st* FiflrS '©i<HI(.*( (TO 5 RHw RCR i R© c^f*l T§\gw to 

r^^wr rH^ w cro 'To' i *# 'ok.*i<p c#r ^5 to© ^ tow R'i’twR #w?cr 

WTO CT TO© STOlR 5 TO TOW R<3ft?R C*$ TOW RiTO ^ TO TOi TO TOR 
<7#CR TOT i TOT Rf*|Wt 4WIWWNM TO 5 TOR WTO iTO Wl&l^fiJ W 
RCR i TOR 4RT5? RCR, <pIc'str. 4?>T *#*# i R® ^3W "TO TO Rj’jWt W C5TO 
W#fj£ «pw i *# TOR ^TO© <pR TO TO 5 ? TOt^Wt v oiMR<p 'TO 5 ? WCR '5$ TO? 

<?IW RW i TOR TO 5 ? c^l>Ic<p ^1r ’UP? i <4R?>t RHcr Rs ^3W TOT TO TO£$W? RR 
CSTO WjT>tfj?>RTOi *# TO C#1TO *#*# RR C^f*l TO' 

CTOj Rl% CRW TOR TOftWltR <?# R, TOR WlSl^fiJ <F# R, TOR TOlWfR 
<pt H#*# CRRR C5$\ <}#, ^RT (Tito ^TTO% ^?‘ ! 1RR TOT RTOf% 

tort rtr? tor c^t i <pit®tR tort Rt® Rft RttR?r tor r Rto 

RTOt (R *1% RsR TO <R$T RW TO' CTOj «fl®t "*1% ^ RWtlTOTO TO? *1% 
TOsft TO ^TO 5 ^«T (J). TOR TOR ^Rl^ TOR 5 RtW, TO TO RJt«# (cal) i 
1 gm RlR TORS? 1 °C RTO® ^W OT < #R c t TOR RTO W^t 1 TO# i 1 
TO# RW 4.2 J TO TO 5 ? i 

CTOR TOR RRCR TOJ TO# R# RRR W '^CRi f^5 TO# TO© RtTOT 
(RTOR R RR PiPRJ RTO WR 5 v #R e t ■*!% TO TO® 4^R TOJ TOR 5 RtTOT k cal 
R 1000 TO# i TOT CTO fTOT TOR RR RTO R i 4RC 5 ? TOR TOR CTO 5 TOR ■*# 
R 'slRtl #C?1^ TOTOR RR i 











































































































6.1.1 ll t% (Internal Energy) 

T5Rm ®f*t ®tro *Rsfet ■*!% %ro <ro ®tror to to 4TO?m <m f^wsr 

'oiMwi @?H(.® TO C*ftt "55^ ®t*l*t% ar® WM’tt TO> ®HT TSfRMM ^lil'oRi'© 

^5fi ®itTO?r qMt sMt^^rtftr <aftt *t% to*rr‘»%®i 

C^ft ifRsfet *1?R®lHftK?T <?r ®w% *rcro ®M ctorto* c#tTO*t%TOEs 

aR* JfM *tl%®i RMf^ftt vsm ^ *#TC® ^fawi ®Itoi 1^$ ^fMf’fcM 

W*\ ®t*l*l^ TO 5 ^ «HfWt TO *TO JttFM *ilftE® I ®M W'f ®t*l*t^? £Mt3J>t ®t£*M 
*|QTO« «*fir ft®?* to ®t, «dst Ito 
to ®rniajM to?n ijc&r %t ®mtajm 
TO*®[OTTOltrf®TO®lTO 
*M «ftt TOTO TO* TO 
TORIatM ftto (7TC® «ltTO W¥®t ®t 
■juSM ®fRMI *hI«i i 

®M 4TOt ft*®$ ‘TOTOT ?tf*tft 
1#ro «qfl» 

4® <imls ^ OT froft #'3®C® RTOI^: 

WBt ^ ®ti *MtfR'8»ICrM TOM W® 

*1# *ftt TO5 *TO?T CBV6U4IH 
*t® *tf®*|%* <£R*&t *|fiMWl TOtITM 

®lfto®t TO* TOST TO® *1#, TOTO 
TO^ (71^ ®t%I ®R**lt Plft ft® 
iRsfet ®RJ R*§® ^TOf TO C^tftf® 

to to Mf® to (to i Irofct (Mtrom wv tori *nft* ifcwin &h>®m to 
®TO “'lift (ft® 6,01) l "*lft *tlft? Tjft TO *ltft? <$TOM \5 k>®I 1®^ ®tTO *ft® 
^ftc^p ®®fi> ®®r 1*fM ®®aj ®®M *M <.®h ■'ttt® ’flft c^l"! cTO *ltsar ■'tlft ®*r pift *ttft® 
srm ft^* 9<iw ®t i <.®n *nat c^ie® wh to *nft <dw ctt5t rmw wh tom 
•flfar tost ®M **&( i c#t tost (TO* «Ht% ^ tosM 

SMtft® TO wsw^ <1w Rt ^ to®t ^RR TO "TO I l ^ , TO < 1lf^ ^RaiHuiw 

^i#r to ^Rt to® < 1 #, *nf^?r toro* ^nt to® *nfit ®mt®t?r 

TO i ®t 9 Rt®M (MTO^S ai^t ’ll®! OT *(®‘*i ,e t *M*® »Tt *jl^ ®t*Rl<3Jt ^RI*T 
\®^wf TO 8MtH®TO ^ItTOi 



ft® 6.01: ^T’tsM '®SC»M 'Sbt>\s1<) "SfCSt, \5t*f 
TO»M ^IMWM TOt i 








































































































*lnNlRv 83 h 


i^8 

6.2 

(Thermometric Properties of matter) 

toto *rf?TO?r to tom tom «to to®? TOfc® ^ i toto *ito£r 
*TO?r <m *jto *i9<w ^?r to* <m jj^i'toiM <toM mm totot toit to 
<RI>1^ "5M ^sf*M0l<P i TOTO RtTO TOJ CT *Rfi> <u<iTO TOT TO <Rfi> TOE5. 

mr*Rif3im sri cstm to rtto %w siiwifaisn cro toto, <Rfi> *tftam mr*Rtait 

RtWi <*H1PT tow ^ttoIto to< TO* 5 IITO to 

TORlfaim jtfi 

TOW #8 'i|jMM>|i>C«1<l tolfiTO *m, CWTOW «UMM>I*«1 W TORlto Wf TO* 
vwlWH TOWW TO^ TORtfilim qtfi 

«UR «ll(.sflf»ilJlW «UR TORrfTO TO< TO* tofr 'Sllil^W <lto TOTO m 
TORlfaRF tjtfi TORtTO tow wtro cat* Wt C?rfsp6jttTO WtosW to, ^ CTOCTO 
TORifiam toim toto tot to i toto# TORrfsrm wwttf ^cmm torito toj 
TO ro, ^ ^ c#t wi to torm wito toj tom TORifigm *m?te tom TORtfsim 

TOt TO* TOWJlC^H WFgCm vsmtfizFF WWttf fctWM W TOt TO i 
^ iTO iTO TOR TOCTOTOW TORMN WtosW TOW 4fi> TO# ^<£RTO (emf: 
electromotive force) fcsfw <pw, c^ifi> CTOW mtTOMI CTO <P3l TO i ^ Wlc4i<plW«T 

— 200 °c cwcm iooo°c *to rntwrort wtwcm wtm tow $&iEBw> TOTWrotm toto to i 

w# ^©itotto qiawifa 1$m *& cwm w$ mtrow to wrn^ ^rotcro rn^us tow to 
tor* torn ^©m cwcro gw, ^mt crow to mmrat wm i 
srnfwm *£iw ^ cwwfroiw (°c)i ^iwwh«im ^»it to cror <ro ^^rf^pTO 

TOti^R RFR CT ^©f^RITO TO 5 ^ ’ftfe "if^s ^ (Rto 0°C TO* <R ^“'RITO 
*nf^ ^© TO 5 (Rto 100°C SRt TOi^ I TO RTO ^JfTO TOIt (TR^lTO R«R 

^‘'RITO CR5®I ftsft TO%?R ^«R ^RJ l^fsf qM^MH ’flf^ ^T^ITOr, 100 
sf?R%«R W ’ITO^ ^MTOlt I R©TO (?TOR 1^ 

'TOIlW ^Rt^R #TO ^TR?t RfTO*^© t>l«ll>KII>l C*F*\ TOTO R^tQ ^11^1^ 

TO w; crot%^ (K) i C#nR (?TOR TO 273.15°C CTW RTOI^ 

CTO *ft^Trt TO i TO ^ ^©TTOITO *rt«foi to TOT TOl^ ^®RC®T twPiaw CTO TO 

(to^ cror crot <it<^j (^ i toK totot io°c <rcto to <r TOt, ^TTOm io/c 



















































































































?*5? 'Q’l?'5tC’l? SM? 


i'bft 


?@tt <?$ 4?^ w 11?^ ?f? I®t(.'aa»i ?>?t ?? ^ w? ^mtarr w, '©kt«i ?f? 
c^rst ?? 30 °c m«iRh <?*m c?St ?c? (30 + 273.15 =) 303.15 k i csmm 
?E? kc® *ttC? 1 jC&t <??®T W 5 ! ^ 273 . 15 °C ’ft 5 #! til? C’kC? <Pk t S <Pt? 



f&3J 6.02: <7I?1??I? G4«lpH 4?? 

l?r c^r 1 


<flfl> ?s?t? C’tSFt? ^ ^ *Wi?l 

srtqluH'BiM «ii>iicm ?s? 

w c?f“t ^tw^i ^fRiart ?> w t?T 
’ft??, 1^5 '0|kc,«1 G# ?tW ?? I 
'oMail<4]| "W 3,GC*^ wPl <pH*il wot 
G*k R 1 ^ * 1 ^ ^ 0 ^ ? rs t <pHiI ? s ?t ^w? 
??, ??gdg*i ?s? ^oMvMI ^sft^ t£|?? 
T $t’RM tif? C?C^ ?*? '^Q?t ?l? ?ti ^ 
??, 4$ ^miarl? <Mkt<Mfk 

Ws ’fit? 1?^$ ?wtc?lt ^ ^twasi? 

C’ff^lC® ’ll?? ?t I '5t’Nlii|l(fl 4 ’I?? "^J?! 
?t Absolute Zero ?®lt ?? I c j i°iPi?iI j i 
^ fRlatl? ?t? —273.15°C 
M»lfeH 4? ?t? TfV 
Wt\ «MfolM ?®Tf ? 1 ? C 4 *|Rh C*^ 

b»t? ^?? ^wnanw ^ Ws 

m\ 


^tWajt? g<ig<pIg*hI (??? fast? ?s?c® ?C? ^St PiPru '©MaiMI (?t P??t^) ???t?i 

c??%? c*m *1?? i fu 1 c?^ ^ M *t?t ws 1 *n% tet? 

1?^ ?t Triple Point ^ 'St’Rkll? t£l?n>t RRrG 'Bft’f (0.0060373 atm) ??*F, ’lit? til?? 
Tgf%?w <*& ?m ’itc? ?w ^m?miw c?Pt ^im t?f?& ?*?t ?t? 1 
c??f??m c=?t? 4? -sit? o.oi°c, <w nw 1m wm w?j «wrffc? <?^r «iw 

?t? 273.16° 


C<mPh til?? CWI? ’tMMlPt *lM«kftl> (?? 5 T?t?rQ tiwftr CT«^ OTfCT 

?W WT til?? ’ttf?? ^fRtatt ^ 32°F til?? 212°F, t5ar 6.02 4 1W» 

G'N 4 °ig < ? \pi?t ??t? ^t?j c??tc?t ?c?t, g<?®iRj*i e*m o°c ^fPOsit 273.15 k ^'q 

« «||>11C>1? iwRH #?C? W?k tilto 273 K <R3r 1?^ I iwPlH H’ltC? CT&r 
c^ic^i wut •it 1 






























































































i'iS'JS 


6.2.11%^ WWl 

^ c£Rst& ^Msflait csprf^ram, c<mRh «irc* ?tw# cw t c , t k *m 

Tp C^NI? ^1^C«1 '3||a|<|l *ttf%: 

T c - 0 _ T k — 273.15 _ T F — 32 

100 - 0 “ 373.15 - 273.15 ” 212 - 32 


T c T k - 273.15 T p - 32 
100” 100 180 

t c t*rer *ilc‘ w lc i *i* c<p®if«H g^®t ^ <plwi»RRi» 


T c = T k - 273.15° 
T c = 1(T f - 32) 





afet: C^H ^5mt3n?r C*1®lf>l4l1*i ^ <?^5f 5RH? 

^=1^-32°) 

9r c = 57> - 5 X 32 ° 


7^ 7> 

4T c = -5 x 32° = -160° 

T c = -40° 

^SRfK OT -40° C C®Nt?T i£f^ -40° F I 


at*: ot!*t m e^ssr^r? 

S'QH: c < q>oil«>«i vlc**R&i> T ®T < t s It3Jt?r 4 































5, 

T k - 273.15° = -(7>-32°) 
9T k -9x 273.15° = 57> - 5 x 32° 

■#t T k T F 

4T k = 9 X 273.15° - 5 X 32° 

T k = 574.59° 

8fet: CR3?T ^mtsrr 98.4°F, C*wPnilW W? 

4 <R^T: 

T c =l(Tp- 32°) 

T f = 98.4° ^ 

5, 

T c = -(98.4° - 32°) = 36.89° 
37° C ^ 

8i?t: «[«[ ^ (?^T Wl? 

Rt! 


6.3 '^ot ‘%1 s|*lUH (Thermal Expansion of Matter) 

6.3.1 8^m 

m fwr <2JT?r ^ TO I 'aN ^t^fsjISjt ^ 'Oll^l 

^rt«ifw -sroBpr to -*mfi toft 4 *r croit i 

*Rto ^rat M tow ^Rt <rs© <1# i c®\o?r <?i ^it«rfw 

?nw ^rt tos© *f# i 4bi« «tc?f <?i5t 




































wsttFTfa to ®rtro am to tow toU ^ 6.03 to cas\ <?nto 
^$a *i*rNto ^® tofi ^fliPit ^Hc® *nroi ^st* w ctR ^ 
^*W35»it w c#r i ^iftotm ^f&r TO?fa stff® ^ur to® ®nn!t^ ^ 
to ■sfc^ito -^i tom cam a^a\ (?fr«tf| ««w6t toc^ 

c<»iwi PiPrw spnto ^(."l <?# (a *ttom ®ft She.® sttc^ c^ ij?rc^ 
TO®r <£fft 1$^ ^c®i (Jj^c® ^llc<p i ^I2h ^itflcwN ®f*y t£|t^ ^Itnl^T 
am m i 1 2^ 

to*i c*r ^ItoK *\m She® ^Jlc<p c*i^ 

«iw$ ^mtfk ®rtro waa c#t am 
d&ms am\ tofi> m aa$ to*fa 
to i sj*ii15® ^c® ^r aa siciiM 
to® ^ tog ^fft>® aau^ c^f*t aa stmt 

<P41t® ^ I 

4*I*T ^jPr TOM <pc<; »rf'S <itoi> faftrS 
®mtsM a\m TO?t ®fas*i to*fr 

<J?TCfRr ^41M *1*141 ^Cll 

m <p*i 15»*^> *jc4i *iw m c<iPi i 
aam ^»l3h *hHT5w» ®ii(,4ii ®'8’® to ^ftt, ^^c*ni ®iit?ii c^f*t 
c®tro am ’stiflFit «£ft tow aama tom to caz^ c#r m® ma 
^t to$ aam$ c#r tjgt caca *nw ^ am ama cam *sa$ ^ aca a^a 

^<P^I mi ®i^' n 4t l®15 ^>41 w I ^t® ®RT C^fC^ 5 ' '’jtsi *iw <)lw ® 18 t'T ®ihl(wi 

^Ic^ ^jC4ll <1 ■''§(;15, i£)^»g £1*1115® ^C4J C 9 !^ ^C®1 *((.»< ^,C<I I 



It® 6.03*. ^Il^t TOto 

to 15c4j *js a*aa\ <^c< ona^t a® \ 





ft® 6.04: ®flW ®i^'T ■*m$x , 2T3't*vt ^ atBusrf OTSf W ( 









































































^p Mr, sw « tost 1 ®=t ^pih^iw ^n (flat 

6.04) l *Nfefa 4$ gftti^ ffaft*t ^T ^=ff &#, »W ^ qfo'eH gN*H ^ 

^twf^# ?1t*f Mt W5J?l^ i 


T t Wflaiftr wtPit <Fp fcttf ^Pt i* ^jr «*ri wsrtart to piU* r 2 w? *fir ^ 
^l**t C*fE?T c*ifi> Z, 2 ^ fcNt sPtBH ' 3 T^ ? t a ^CB^: 

(L 2 - LJ/L, 

a = ——-—- 

Ti-Ti 

L 2 = Lj + aLjCrz - Tj) 

hh^im T t Tsmisrfa crot ^p warn *iP? ^ ^ «<w W*narr ^ t 2 
<P W»H« ^1% C^S A 2 p ^55T C^apM *R9t P 


P T 2 - T r 

i4 2 = i4j + P A 1 {J 2 — Ti) 

l^s <44^tM Ti ’®M^itarm'aiiiivsH v ± p ^t^^naftr 2 ^ 

«il*l's*i V 2 P '®1^C°1 'oilii'si gfrp't ^R!*t y ^C«?j 

(v 2 - ViWi 
T r 2 -7i 

K 2 = v 1+y vicr 2 -T 1 ) 

c®t^rat ^ ttj p y 1^fi> ~$m k _1 


« [a] = [/?] = [y] = T- 1 





gfrt: 20° C W’fflap *rOP ftt# 10 m, 120° C ^mtap 

10.0167 m, <P lw ^P®t ' 3 T^ 5 t W? 

t 5^?T: ft# gt*P*t 


w-io>r cstR 






















































_ ^2 ~ ^1 
"" 1^2 ~W 

Lj = 10 m 

L 2 = 10.0167 m 
T 2 = 120° C 
Tj = 20° C 


10.0167m — 10m 
10m(120 ^ — 100 £ C) 


= 16.7 x 10" 6 '’C 1 


C^rat %«IC3Rr CSRTF (TfC^ STW ^ ^ ^ I 

<?T a, P y £|«ll'st*1 I^T ^Tt I 'ql^l 

bMlMl* W ^ fr# wtfi> Wf l CWT ^ ^ CWR 

A 2 = A 1 + Pi4i(T2 — Tj) 

f¥$ WR Aj ^Itwr fr# <*RR 2fc**t?T t'RM ^ IW 'W WR s^ 

f^ <itfsr frNj Lj ww ^ 


A 2 = L 2 = [Li + aLi(7 2 — 7i)] 2 


f%?^r 

4 2 = Li + 2clL\(T 2 - TO + a 2 L\(T 2 - 7\) 2 
^1 = L 2 

^tcs^ 

j 4 2 = i4j 4" 2ou4 1 (7’ 2 - 7j) ■!■ (X^j (?2 - Tj)^ 


(TO*lf| a <4?T "sit 3 ? <^, <plc®tR a 2 <*RT "SM ^lt^3 C^|§, ?|% <i«ioa 1% 4ffi> 
til'vs C^tTj CT ’iffaRlFt a 2 ^ <$BJT Wlj^ #f < pT‘# Wi f^ 

%$m ^T 4-SR1^ ^ ^rat <1#: 


^4 2 — ^i "I" 2oti4i (T 2 — 7i) 




^2 — ^i + fiA i(T 2 — Tj) 



































?*g? '3*1? ®ft*l? £|®t? 




r L ^ k 

P= 2a 
>■ ^ 

to 4<tolM ®nwt L r &#, 8W, %Wt to 4 tot to? W=W ?*?C® *tri? T t 

®mmtan? m «niis9H ^ 4?? ®mt3tt ?tto ^ ?nn? *t??t?®rra®? v 2 , ??tto 

K 2 = [L 1 + aL 1 (7’ 2 -T 1 )] 3 

<*to to a 2 4?? a 3 ?m to ^iivin^ tom? ?r Uto? 

<£m cto?rt to ^*r ?c? ?t i ?*nto ^ am to w ?m?tok 

K 2 = L\ + 3aL\(T 2 - 7\) ... 

to^'siNsI to? 

= l\ 


V 2 = V 1 + 3aV 1 (T 2 -T 1 ) 


^tcto 

V 2 = V 1 +yV 1 (T 2 -T 1 ) 


y = 3a 


?f®? va||v||c^ to? *to? tol^t ?? ??to WT ?Nt® ??i (W 

f?*to ^ictt toto cm?mi ®mtart? smumcv wr arc? tor w 

shtotH? to ?t tor ^s*® tor w^toi v »il<phl<pl ?c? <?rc® *tt?® i cto to> 
<mt? 4?? tow i#o sw ?t to c®mtw? ?tw? to® toft ®t?t ??? ctoto? 
?>ttm tom ®r?t ^o®i ^ ?>t?^ <4?ftt tom *mm tor to®? ?®ft ^sr cw?t ?c?m i 
to *mtto? smt?? wt ^ w to®? sprt?? wt? ??r? w i to 
smt?? ?to to c?ct> ?*? ?j®f ^®tor «m^r to; ?i'Q?i? ??? tot to®? ??i? srnito ?t 
?c? tof ^rm® i ^rmr? smt?? *m*r cto W to ?t^?t? w cto cto ?c? to 
^ ®rm® i *mt<tom ?t to* w mrnta? to?' 3 town? smrnm toto 
m? i c®m?r ^ ?sc? c??c? c^rr tot? ?? ®rto? c?t? cto^® *rj? to? um ^? i 
c?? tot srto?® ? 5 ? ?^r ®rtr?r i 












































































fitst: fjlttf 9 t?R uHtfi m to <i!«i C^T? 

C^lt C^M W 'St’ftM C4E5 C^W6 sW^t C#t 0*T 

*NtH SIFT 



fifth CTHt? W 19.30 gm/cc, tfRT Wr fiftlM W 14 X 10" 6 ° C 1 <£& ^t*ffla|t 
100° C ^I^IW W5 W ^? 


^5T: 


m 


P = 


V 


<?NtcJT v ~sm Tsttm ^ m ~sm wi wtiait w arc* «im^ ^snu^r cros 

^It?r l ’PlcerR 100 °C ^sH^lail <i|v»Ig®i ^st?T 'ailij's*i V' 


V = V + y7(T 2 - Tj) = 7(1 + 3 ax 100) 
a = 14 X 10 -6 “C" 1 
V' = 7(1 + 4.2 X 10" 3 ) 



m 

7(1 + 4.2 X lO" 3 ) 


= — X 0.9958 = 0.9958 p 


f/ = 0.9958 x 19.30 gm/cc = 19.22 gm/cc 


fifth ^ftMt *ifw iooo°c ^twtwt 'skc.«i w 
<&m ««f io64°c ^mtajm m 


6.3.2 WT 8TO*r 

wr iwh wr *wd?r ^ ^ i wt 

*t*?raf?r gftim «s ^sm i wr smi^f *im w 

































»£Rs^ mn Wf ’I'fl# ^ ^fSRI^ (.4IWI *ltcsf sMt'© <plc^ £f 5 !t? e t 

TO '5|NC® "Blto TO ^S*S CB^T W ^ TO' Nl'olR^'BlM mfito 

m 'fids <£Rt *lkltt<|'6 i5F^ £m*t I <p|c«t$ p 

ntrar w smn cF?nt m c#t *d^wiwn «fow nt, 

& l li5| ^CKg. ^>TMtE 2ITO I <PlCSfR file's StW M<l ^*$C'© 

^c«i *llwm aMWicHfl TOII^I ^c*i *INP® i 

^tntsinE v ®<k.«i^ apri^m < pf2i*i n^tc^ t&m cnc-^ c#f 
i nfn '®t nt ^$t men mrat mite w$t 

(.n^t's^ C^m nt I "sjCfT ^C®t mtF® >>k(.<pId*i I 


wr nrofa smm wra tot 

«J|Riflfi|l 3 l<l i TO W 5 T <TCm, TO to ^ 

« «llw1fv|lJN (fsar 6.05) nTO® CoWlWul >MCI>«I 

nUto ntcsfiffitat <Mtwm m l^cn tot 

«lt^ I TO Cmt TO *ltm? «ll?l '»1 <385 7 fl?f i£R? i£|#>t 
^ ^ vSit'® ntc^, <p'®^<i c#t 

toto* nTOni ^ 'sim to cro? otesftfrfrm 
^t®T C^M 1 1%<3t "Spl C^JC < T 1 (33 <PW TOTO CISC'S ^?T 


t 




6.05: ^3 ’*1*113 
®Hc4lRt5l(.?l 3133 C*R ww 
WW •IT *tte3 War'll 155 m 
M3 ^31 


TOT C*R *I13CH1 <P«lN5f ^CSf -^t ^HTT C3®WJ ^ *1°l1u<l C*tm ')«lH>C<T* <£R>6t ^ 

w$r to 331 <$ men si#® m ^ cm toto mr m n^a 

Cm va|h(.NS *ttP3 3t I 3tff%P3 TOC'S 


atm <£i^ w atror 

to w 'o<ww nn to emit ntcar cm 
W^li di^lt m TO TO ntait^a sWf 

^r, ^iIei ^i% ^mn pifl» 

m mm srnn^f to? ^np® ^r i *qfl* Rtnwm 
nt cm wra C5toy#r^rm 

smni *now ernnfl? Rwi>hi%i cm ^c»w smn ott m 
m wis sfsfi^n nt £t^» afsti^n i 

ifi^t ^ <m a mn nw ^ 

ntn ^Nltiw n?sr m ^ir me^r m?t cm aim 



!&•*) 6.06: a ii'oj^ 1 lu 
i£i^? 'srtnt® sm i 































































































i* *ta 


See's! B CS CTC9 (f53J 6.06) i <4fi> 91>C9 ^t?*t ^5t*f C9'Q9t? *f9 ^599fi>9 ^St‘®t5ff3jT 

9fl5l9 'Ollfi 'sMa(M Wt« <jlw <99? '9>t9 2l9t9 4 1 3,(.9, ^ (il^^llPi 9^5 

9lt9l 

9f*t Tm*faQ ^5M to 9lf% vsfflibl tost 9T5ffs sjt^w i ^99 

Si9l9*t C9f*1 ^ 'SlPMl £999^59®# A C9E9* '*|pa^v| 9*C9 C*19 <#<5 C SbbVilil l 

99^9 sp9u*iiw to 9f9 ab tester to ^1959 ^rat *M69 39199 {v B ) *H9i 
9ft bc Stbvsiw *p 15ft ^st^r vbiim4 39199 (v L ) 9191 <£)91ft 39199 (y a ) 

9cc* 


^= Vl- Vb 


6.3.3 *l)lt»ra eito't 


_ 


9sf$9 9tol9 «i1<p1h ^It9 '«>i1?i's*i ljto; 'Sit^ \5l^ 'em 39199 ■^tC's «»1c*il 999J1 99ft i 
vbhwh ftto 911999 9t «nwrs ^t9 ^it^, ^fir 39t99a 9jt9jt 9 * 9^5 

*i# tot 9to *nfti «wpw C9919 
tofet C99 «i 9999 ^bt ftto 
c$t ^9 ftPtS aiiii'si'Q 
9jht<p C9 9tG9 ceklwl ^C9 9ll9fi> 9tt9 

9 ic 9 C9^ 91WI3 «|1?|'s«i Pic?) C1M! <£lto 

*itor 9fl9 to to 'fiim^wn *nw 
fljfatwt 9FT ^BT 9M 99 tol <Plte£ 
'°)l i wl ft<p <?w Pit's 9tf9, <iPt 9jlt*n 
9t3rc to ^tor ®w 9to 
9C9 'sfa 6lt99 C99 3ft<l's9 *|t ^9 l 6.07 
few) CT 99*9 C99lwl 959E9I <99n>t 
ftlto9 «99 ftftfc ’0BFC99 
ft*^ <£)9>i>l 9Wt ^.tilt^, C99 tot 99 99to 
f»iPi«iwn 9jt9t9* 99t9 9t*t <wf i 


A 


to 6,07: '5T 9 t 3t?fl9 <P9C«1 <)Mt»W '0||i|'0»i 
C^5 919 I 


^5?PT t^9t ^fS 5 ? *Mvft<i» 'PM tor ^ C#t >»K^fe's 919 9t I ^1jht<P ^8f 
9^fas 9^91 9191 ^ gf9CSlt Wl9tW9 «|9 9M ^|9 ^Tl9^19 9tC9t 9^9^1 9ft9f 
9Wt91 <i|elt<P 9^f Wf'H" ’blPIH ^*9 4&( 














































































'-i 

PK = nRT 


\ _ J 


P ^ m, K ^ 'fl|Ul'6H, n ^ *tJtC*Rr ’ifolM (CTt^T *IW1) P 4^fi> 
(8.314 J K^mol' 1 ) T ^ C<mRh CWT ^tttSlT i 

^rat » smm wt cm ^^5 *nf% ( ^\ ftto *ic*r t ± ^tonr 

’Uf^ ^nr®^ ^ v 1 

<*re? r 2 mm mrs-' i ^ k 2 ^©tor ’Ijto 

sl^lN*! P p row?.: 

- 0^2 - Vi)/ Vi 


& 

ii 

i 

^EltTStlfsT 

PV i = nRT t 

PV 2 = nRT 2 


P(V 2 -V 1 )=nR(T 2 -T 1 ) 

^T « PVj <1tF»t nPTj to «ftto: 


1 

1 

1 

s£ 


Vi T, 

^5^ 

tH 

1 

1 

v-/ 


1 

1 

^1 


1 

~ T\ 


*ft^ mm jw my csm^ c^t ^ m*® m i «<rt»r ^©mtsim 

(rr 1 ) ^r<K 901^ JWt ^wc#ti 'flMJ'alM <i*it 

^<p[i> ftPrv '5tt*f ftPRJ Tstmm 5 bl<. j is ^©t^fsrtsit fisfsf ^l^lcsi ^©t^ c*i£^ 
&m 4^ wn to* ^ ^mtann *tncro <iw fafst ^siot g^im sjx 

^ C«t^ C#t l 
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•IT'S, *#1^ *flfR «0T, vrffcvs RRR vaiUlVoCH-s) RMR i 4RTC? 

Rrr *ltfRff® R^*H ?fc*lt, ffm *l1fR wit <3^#? ^pt?r 'sit^t? 
'src^ ^$tc*r crr^r st?^ ^ Rt rh®ir ^t c^# 

'OK/I^lft ^jfCR vScic^, ^t3*t RflFI? SlRR'I^RR «|CPH» <Rf*t I 

___/ 

6.4 ’ffittffa '!H J «II4 *|9«I^M '5tt»ft STSft 
(Effect of Temperature on Change of State) 

cstm osfpT c*t? rr <wtf ^ ta M? «<w r#t wjtjRf fRffifc 

'0|‘HI(.*1 CRC^ t£|^ ’q*U(.<P «||5<.<P RtCR I W (RORt ?5R ifl’iWkl R*V|R CRfl® Rt? i4Rs 

<nw 's*i? cm ~w& H ^c? ^ «<rtJiw 'aim 
RfR ^srr i ^mrmi Rf? 'srtcat cro® rir ^Rr '3i'i , ic t nl ?cr t^i5i^n> ^ r^er, ^®tC3> 
Rf®r rjir i «q$ rjmirHi t 4RR «iitiwfi «r®lwiw crrr ^r* «<? wrir 

*if5*qv»c.ni RttR r’^ ^ 4 rrsr IrI^r Rtf*tR Rtwt *tfRlwRRi 

<RR>t»t R*f$R RRR 'StR Ctf'QTlt RR v5?R v®tR vStRRfat Rt'Stfa RtC<l> I (#t RlCR 'SMRtWf 

r^bcr i£R? CRiSt Iwf? 'Q*f? 1 r»r r>er CRiJt 'RlRRl ^rh? *t^t c^cr rir i) 'SHRtatt (4RR>t 

Rf"R» RtffR) 4R^ 'site? C*ff^)W R»f$R *t?t^ ’tot's ^ <PM i i£|^ Sll5»«i|l5H RlR 

RRR ^R? CR ^5toRfatR ’(PR ^ "3? Piu1«» ^C«1 RRRl^ 5 1 RfR ^$*1 *R1t < i(? 
W*Rt3St Rt*fcs Rtf% '»kc»i »*IR»I* 'RRlR^ RCR R>RR RRR RRR ^ rwicr ^®RR ^®t*f 
CR'SRt RC^S RlfRRsft ^>1S»1 ^iPi^piJl 's«c«i«l ^ 'VsH>lMI ^Tt? <q|vac^. Rt, (6.08 1&W1 

OT <R5R ffNlPff W5) T5f*r ?jftR *RTC«f? ^IjPTt? Oe^^lH '811‘iolWlHfi* 

f*lf^®T < ?«(.'S ?? I R'i’iwlw < ?<K.'o *tK? RT '®T*r s n<3t 

^5US *fter Rtl «RR b«1l4l^H R5RIWJ OT *lfiNM W to ^ ?^R *Rt<C^ 
\sDCei ^(.vo ?? CR^ ?«Tt ??f ’Hw? ^5T*r l 

tfRRt? ^tjBIt ^*1^*1 *RNt^ '©OCi® 1 ^ v il*'oQ'o ^om *1? '®H a (l<sil 'ojhk Rt^ro® ^>w (6,08 
fe OT ?^R (JNtlRt W) ^MRW ^SUS ^ RR? ^$?R *Rt^ ?l3tCR *tf??5R 




















































































?*§? 'S*i?©tR? SfaK 


?OT 1 ^ adI3»*llti»« H? <H*^I'»<I«1 4?? R <il-^1'«<qi ?U> gH»Im» ?R 

^fcnN* i hIH? *i«I§ot hftH fitar want^ «aft *ti>Hl«* HR? vanr f?s?HR i 

W el®**! U ?? ©*H Von WiJ ^fljPIt Wlft ftR HJRR? HR R «H c IRh 

H*H HTR CH>t ROT ?OT 1 35 HR I ’HR? ?c®t ^HRG H^S HR RSTl ??, ©tOT 
'S’lCPIH ©WH3H R 4 * 1 } HE® H I vSfWCH <Ml*l ^T5|? R ’IRhM ©M f^R *|Rt ©?H 

*M«w ’iJtR H?*!© HH ?? «Hi9 <H ?? ?1^«?R? ^8®H i ’jwl '»<i a ni5| ’lil(. J i 
^H 5 ©? HH? *1? ©M %© «ltW HIE?? ©MHHt ©I1H? H®c« HOT i ©HHHt wlul^lu 
«iW« h^ir f?E© hhh ©pj’lpH «ii«Pi'o ?c® ’Ji ?hr ^ urn hr HrtE«f? 
fH 5 ^ Rfi>©HIHtH?I 



w 


16at 6.08: ©R 8tE5ft HH? TO? *Hlh* is?? ©tTOMU ?? H i 

©t*f f?R ?>®? ROT ©?®T tflH ©?? ROT ’BtR ^ 8|&*ll* ®|*®'S i4Hfi» 

^tt?? e t HttH TOl$ RE^lft, CTfl* W ?HP, Hf? HH i HHH Hhs »NHR «HR? 
^©S5t*f IhRT ?1*%5?R? rR| H i f^5 ©1? t£jHT>l Si©l? ©IE*IH TO? ©1^®? 

HEH? i HRH f®E® IhsH ©Tl?H ©Ft?’fl? ’HR HR ©I1?H ?f? RHt Wl?’t1? 
fHRt H©lt*l Hit? ©HT Hffa #5®T ?R ^f®R H? I ©t? Hl?*t RHt ©flil’tlil ©iHt? *1? 
Hf? Rot H? HHfc§© ^arn? to? hHI®?eto ■>#? Rot 1?r r? i 4H 

■“tfHfetOT %5®r hr R? I 

®t*f f?R h®? rot ©3®t, ©?®r Rot ’IjIr r ?h? ^H 5 ©? hH ?? ©1? si^siif^Q 
tH 5 ^ I ©IH H?R t?R i^lHSt ’UH 2RR ©?H, ©t?R? Hf$? ?OT HR I H?fl? HHRt 


*W<f^siif, s»>r-5o^r ostf^ 






































































\s?R ^*IHsRi\© ^8TIt^ ^l%5^T (Liquification) i ^«T W«tt 

<pto f’TR^sto ^Q^lc*! 5 <p$*il'©<i*i (Solidification) i 

«il»«il ”WC# '©i<i''v|lc.*i<i ’ito'oto ' 5 T 5 T?T <K.«# TOP ^®T fto^t V »^ S 1 ’Ijlc^ 

^*rm?Rr c^fto© ^ i to* c# ^©mram ^it c-fc's to$ 

^pto top wf, wi top ’em fast >i«i>ift c«^ 5un?r fTH5<T w tot i ^rat 
# ’ito?' ^ e itop "srot fto # fmw&r ctwt csiRfrs to i 4#i ^ # 
t4iwi'oi« ■*!% tot m <ro* ^ptoi # ’ito# *r# to® *im <?r c# 

#§5? to?t vs^f (TO 5 CTO TO '©iht.'s *TO1 1%TO 

’$ro*t cros <#«« TOm top ®m?*e wj 3 mm <pto ^ ®rto 

?TOTt ?TOTt '3 5 to 1%TO '©<K.«1S TOtTO TOtTO WJ ^ TO "^THR "SR^t ■*!% CTO TO® 

toti ’$ro*r w f¥f§ to # sito# w c#t wi ^\m toi^ # 
sff^rnf^ (to# i£r#t c®sn %tor ^to# ^fro m w$ #iro ^ic*h 
^r<W 2 jm to - 5 $ ^ti wi *tto?r wito to mt^Tit 1 

mwiwi ^fTrom # stHmr #c® tot ^ <# dtotto ^wnm (Evaporation) 1 

*nto 4Wi*iw4 w *# ct ®t?r ^©ro^f to <ro, ^ WiSi's 

^ji # toto stf^m <nto ^ro©to to ®*r c# ®m >i«<mi$, toi 

^tovs? w ®?t ^©m ^to ^ to*t w^«fm ^i^v© -^r 

■qi^'»<iG»i3 ■»ii% c^ '^pf ^inm 1 # ■*i%St ■*!% 

41^ <PW 1 

cw to# ^ c^sn R»^c# m 

^ 1 %©ror *$$ ^\us to c^ ^fto 1 

^T*ft5 ^ ' > 5<PtC® to ^ '©RmT TOT to© C©^t ^t’1'5 #Sf ^ 

«itTOT C# C^Sft (TO^ 1 C^Sft ^<Mc»(N to# ’ftto <iHln«i 

1# ^T, <Plc# tvotol TOtC# ’IT^ ’Tito ^W1?R TO11# to^ to^ 1 ^#1 
■^«ff <]oi(.'® f% ’Tito ■®f s e c#t #i ^•uN ^©g^RT w«iic's'3 c#t ^ito, #; 
^hH'olc# 4#t WIT ^WRH C^H toc?I^ ^’T^' tow ^ ^#1 '©lPl<Pl 
«i>30© ’T#: 


<il'©k’»m smK: <il'©k'»i<i £i# C#1 '5^T <iHI««h C#1 ^ i 

















































































































iwflwm cppr:«$* tf3TOt? c*m*m toip w <to 

i <5^ ffPT *tlft ^s ' 0 |<,«i<P P? (.* 1(.<1 R>*^> WR *tlf?l5t ^5 ®iMf? (.ix.°l Rt®i 

to? 5 to i 

^ww stffa: top p pt imim <to i ^tft v®nt«w torr pu>«i 

C#h 

?tTOP TO: TOCP TO^PTO 4WRIM? ^wc#ti ^RpTO TORR Ptl>«l 
c?f*t, '©1$, 1 *ttR 5 T\3 4 S kP 'st r u "Isle's *fW Ptc?i 4ITO CP <pw C^TQnT P i 

W! <P? '©?(.«'i? ?I'©Icp c<if*l $,(.*1 ^Ml?l*l wl*1 P i 

<j|^i ^p'sl; <^|'®|'»i <|v© “J^p X ®^ 5 1 TO vs|vb|vol(vi) ?MI?*i ^(.<11 


6.5 'oiMfa^ ^®H (Specific Heat) 


TO, TORM PS P Pl¥ 4 W^T '0|</1<Pt^ f?P iTO '©llMlHl TO 
pre, PnJt pp TOITOt <pv®5^ <l|v»|(.vs pT <?MtCT <P'©5^ TOt fP5 TO C 5 # <4TOtt 

*toto to pft i <^m ^pf to 5 to «nro ^rrl^r^BT *tito ^s*<© to?© <ro 
TOTO«t s*rm vgp cro <?ito to to p i m TOfrot to? cprt ?*$«> 

P 5 ^ TOVhl? ^3*a <(><10© Ipj CSJlt&'Q (to P? <p<u.'© P Rt I P RPR RlfP 
^srftto 5 ? 5 TO (to <?$ pRRT TO? TOtf? ^TOto TO TO? 5 TOi 1kg 

totot i k ?tv5ic© c? «ri^n«r ^stcp stc^i'sri c?fi> ^ *Rit«f? ^ntto 5 ? 5 ■to i tofe 
to m to? crot pto t x (To 5 t 2 totort to q top torr p topt 
^to 5 ? 5 TOt s 


Q 

m(T 2 — Tj) 


* 1 
PCRf^? 5 \©ft*f? P<p J kg^K' 1 


to rrrtost c w© emm ^ ^©r^wr i k ^if© w 

i TO ^ 1 kg TO^ TOqlair 1 K <II^IC'S W TOt^T i ^ 

^p m’lfw TO CTO to TOTOt ^P TO P«tw©f C C^ 

<p^c'® *fp i qpr w qfw m p, ^rtc’tto ^©M s p TO^r 











































































C = ms 

10 kg CTHI? ^5^ 

C = 10 X 230 JK 1 = 2300 JK 1 

C®T '8®i*il^ 10 kg *nfar ^f*f *im e t^5t 

C = 10 X 4200 JK' 1 = 42,000 JK 1 £0 20 *ff «Pt I 


v&1<i mHI R»k^I , oi*u wlwl ^I'gw "5& vS'Q*'o ^^1 R 1 *^ ' p itRw ^Rps? 

^5*s ^ftr 1 


6.6 4JlWlfiP|^ 

(Fundamental Principles of Calorimetry) 


#®4iw c*im w toff ^pnft torit 4Hl&n ism *nfro ^nfWt srr?r 
*13^1 *tlft CTOR^i «RR ’Tift «f|f^y \sM fro Re® fcfest ^TO TO*i 

<qhR«l ^|®«i *I1 Rg *13^ *tlR CTO> Rff® Rffo ^3*a I foywWi 

TOf OT*lt 3lrr ^s*® *ttR3 ®t*fataiT toj ^ «nf^ ®t*rsnait cro ^C3t 
'oiRRiliW ^33®RT TOT TOTC^ i 

TOrat^CESTOs$ wh ’Mt’fa wh ' 5 tW wH noM^I^Io wh 

c*pnc*r c® ®®$f ®t*r cro 3T cro c*rc *iw ®® ^ IrotM 

C33" TO wnt® ’It?? I Tot <MC® TOT 'oiNIt'm ^ TOJ^t R?Pf TOT ‘3NC® TO: 

(i) c< 1*1 ®l*fo|afflr ^' v 5 ®*T ^ 5 ^ ^Itss, ®M Rw <i'a”*?’•( *l<r© •it ^tul 

®t*f*l1aiR; ' 5 rsit 5 T ^ i 

(ii) 3*5 ®M *|R'©jK 3»TO, %®°T 3*5 R® ®M st^T 3>TO i 

Osimr TOfrofl^ £rf®ntc® ®rj <3TOi®tt3 c®tc3t ®m ^ tos 3t 0 



8t?t: 30° C ®t*l3lait3 1 liter *ttf3C® 100 gm 'QTORT 4® $TOt 33® CTO C3^3t TOt i 


nicm 33®R tot 3t3t3 csrtfe *11% ®T < iTOiT w to? (43c*m l = 

334 kj/kg) 

























































0° C i 

<ku.«p^ «?mi = 100 gm = 0.1 kg 

1 liter *ttf^ ^ m 2 = 1 kg 

<nfar s = 4.2 x 10 3 J/°C 

’Hus ^ «w *n% ^i*c ^swnaira c’fNtre ct ^ipfii 
^©m$f i kg *nmk i *rat ^ *n% ^©mtsrt t, ^©kc*r w ct 

^rt^qtef ^©t*f St^cf <P*<fl c>|’j[(.«ll ^JeTt: 

®T r 0 £lt?It^f%r ^5M: mjL 

’Hm 0° C T ^W: n^s(T - 0) 

^ *nmk m 2 *lR»iM *ttR < pk'sk ^t?T ^kRlsjt ^csf *ItW i wfK: 

^t*i *nmk rc<i: 7n 2 s(30° C — T) 

tjUST '©M ^RH '5F® ^ i <plc®rR: 

m t L + m^sT = m 2 s (30 X — T) 


T = 


30° C x m 2 s — m 1 L 
(m 1 + m 2 )s 


30 x 1 x 4.2 x 10 3 - 0.1 x 334 x 10 3 

T =-- ——————= -= 20° C 

(1 + 0.1)4.2 x 10 3 


2W: 75° C ^T*Rl3it?r 2 liter *tlfc 20° C ^kRtaifa 1 liter <#T «W f&H© 

v©tWT ^s? 

*J?ft m 'g^s ^©miart T '©kc«i 2 liter '®f 9 Rt3[f 75°C 7 tf© 

1 Sj^f 1 liter *11% ^t*RfaT 20°C (3G& T Q§ C^fNlW 1 

^tosfc 


1 liter W m 1 = 1 kg 

2 liter *flf^ ^ m 2 = 2 kg 


*nf^ ^©m s = 4.2 x 10 3 j/°c 






























*lnb4R'03h 


ibr* 


771^(75° C -T) = m 2 s(T - 20° C) 

(7Sm 1 + 20m 2 )s 75 X 2 + 20 

T = ---— °C =-°i 

(>% + m 2 )s 2 + 1 


«W: 120 ° c towto ^ 5*5 io gm $ror cror *\m TOt 30 ° c 

1 kg (TfQTTt toiI i ’lifts TOITOt ^5 ^cs? 

S>es: (MTO TO nix = 0.01 kg 

*ttfar TO m 2 = 1 kg 

(MTO TOt Si = 0.45 X 10 3 J/°C 

*flfTO 'Sfa’lfos 1 TOt s 2 = 4.2 x 10 3 J/°C 

crofa $toi tot toict *nft fop to «R*r tow i tos^ ctoi* 

TOftt3tt T TOt 


m 1 s 1 (120° C - 7*) = m 2 s 2 (T - 30° C) 

120m 1 s 1 + 30m 2 s 2 _ 120 x 0.01 x 0.45 x 10 3 + 30 x 1 x 4.2 x 10 3 
m 1 s 1 + m 2 s 2 - 0.01 x 0.45 x 10 3 + 1 x 4.2 x 10 3 

T = 30.1° C 


6.7 ^fNcwr 'Q^r 

(Effect of Pressure on Melting Point and Boiling Point) 

to west to to m, $ $tot 4n«K4 to fro to* $rot tow 

<#<+© "to ctot to i crow to <?r*itw shin* "to to to toito 
townie ctoitoto to 5 to to, to ^nr Iro toti*? mro to tro to 

TO TOUT *llft TOW TO§ ffiw 4TO>T TOU> TO TO TO i 4U>i5t TOWU 'QTO 
>TOn>T TO TO° ^©ftTO ^ TO*T Tjfi> 'QTO ^fro tTO "TO TO TOl^ ss<n.<p CTO> ^ 









































stwN’ 




5^»wl PFTO, <m^p[5 *tffat ^c°i ffNt "*JtW <?# ®P*t® ^ 5 <k*I ®ttt5 
(f&St 6.09) I 

~5tc?\3 ^twt *rf^®5t^n m^r 

MG9 ^ 1 U I *Jfat *l4'»1w1^,*t <>M ®|C*M> 
te\o|« TJt?r 'olu-ra ^3E® ^fSRT «f*t CTUI 
^I'elPM ®t*t ^r (?Ntw *m% 

v*»HiHji4wiM ^r ^t*waifir "*3te ^nw i 
®t*» <i!®lwl % cwi ^c® w 
C#t «ltC*fl ifRS^ ^t^ef C2p*ft? S»<p|* fcoft 
^.wio^, <*lfi> 'oih«.°n (£t^»TT5 *Har, ®t^ oltil 
' 3 T S T?T ®lfa*f rmi 3t*t ^IRbi C*rH 

i ^s^tns o^c «'m ^r c^f*t ^gj 6 09; -^p ^ ^iw<i 

®t*hhto ^Sc® i '®t*Ntait c#f ^csf ^ ^ ^ w , 

"*ifa ®l®l®ll® i 

"5H Ptc°l ®|?[ , 1®l*ll'*P MW ^ftTI ®1^ ^ <^R ■%® 5 T *TT ^«R. '5t‘ s *t ’1)H(.<p 

w ^rjt m i ®*r ®mi ®ti*ra ^ ^r, <?$ ^ita <?NJ?tm ^*rc® 




1. <*r?fi> *noir *mw c?rc*i te® ^t ^ Wf test to \si<m ^t®c® 

^l<PM I MH? 

2 . <.*nim wic*ii PHtPt 1 % ®fRram ^ic^? 

3. «>IC'1<P t®05* C5TO ®JM>II «t?Pt C 5 ^ C*IM ®ffePtl? <*TC5T %5*T ®I^5^ ^sft C^T? 

4. <pkM sitPT *nfic® ^p site 5 !? *itft c^r? 

5. C2M1? ^J^lw ®t®t®lf® *tffl 4*<ll *ll?J Wi'f 













































V I 1 ) ’itftfw Sftt 


1. C? ^lofllSHJW £|TOT 4MfcriH CT$ <ffltftf?frc? <MC*M % 

ioo° c, *nf?? <nm«<H %r o° ci <?$ ?tsfi1?frKs? cro ^mian? cTO??m ^ 




2. TO? whin ??^ 0.001 % <k^ <j|w? 

3 . *w6r tow i gm «ro? cro? $ro 30° c TOroan? i liter *nfiw c?c® kaffir 

?? ?tf?? ^t??iarf is 0 c to© c*i»r i <?it?i? w f|*r? 

4. 0° C W?|ajt? 1 gm TO* 4fc WWW 10 J TO W TO? TO ?C? *BT 

5. tfwfl* f?f^s PiPw»im TO*? «Wto ^TTOnt 30° c TO* ?tf©t? ioo° c to to - 

?jft?? TO TOW TO® ?tC?? 



*rfto vB'S'sjfTJ-si to? fl»* (V) fs* ?ra 

1. Pi^ilcHu a r*m ifi> m®i OTTO? Pile's ?? CT^Iw i*i*5 ?Nt ?? c^»*i? 
(*) c?t?t '^rlasMr TO? to 

(?) ^‘»j<p!(. 0 1 'oM*)|i*ll f? *?t? 'St'li 

(?) GW*lrf& TO? TO TO TO? TO 

(?) *flta aPflTO? TO «m£cn Rffo ?fto? TO? TO 

2 . TO? “TO? ?l©l? TO 1 ? OT? C*?? 

(*) ?mTOt??lOT??1?OT??C® ffTO?T^ft 

(?) TOTOl? ^fosTOl? TO 

(?) tor? ?t©i? ^l'o*i to? *r?? <pc<i 

(?) TO? TOt? ?TOlf? CTO^? fe? ?%? ?t? ©1$; 


































'5lC»fa 


itr£ 


3. "STtWl: 

i. 'St’fflaJt ^f*t P 

ii. wuHfiT *lR^'s*i P 

iii. ^p «|V8)jts|]H -»|% *ffef 

fap *if^ 

(*) i CO ii 

(*0 ii « iii (Vi) i, ii « iii 
f&Wl* «lk|c«U 4 <3 5'R 8fcp tgp" Tjt\0 



(ffif=n>) 


#3f 6.10: WF ’l 5 ^? C*F#Sf 

4. ^?R* *MC® W ^TSRf C®TC?lf§®r? 

(^) 2 Wfc (^) 4 

CO 6 ftftfc (Vi) 8 

5. *11% ^t*fflait ■**£iS*')lcw C*ffelffo elwiler^lii '^PRf W ftftij? 

(^) 6 CO 8 

CO 12 (Vi) 18 


■*Rt-*8, W-io^r C2#t 















pMfiwh 


>V«9 


1. # faffw PH# p* 30 m i ^ ^TW 30.001 m frfflfor ^ 

<?lfp ^5CTH fliPt P ^ fP ^tp ^TPta[| H®r 30° C i &# PUP W 
16.7 X 10“ 6 K' 1 1 %><frlW CTfP ^tp ^fPtaiT 4° C ^It <?lfp %5 CPI 
(^) *ftfp terc IPp Tft'Q I 

0*0 >jfiS Pp viM Ji^ih Kofi'S 'ilPlail fosi ^(.'® p?r t%? *sm ^*wl i 
(«t) nip ^stpiaips *hc<h^i5 chp ph \ 

(*0 vst^Hc® ph^ip ^pap^t i 

2. <tP TOP £pj 6 ml pfi>? 'StPtart 30° C CSP <ilfvs>Mi 80° C 'StPtajt P<© 

&8«5 ^R|t pT P £Pl CTOT 6.0051 m P i ^P *flp TOP 'volplml 20° C 
<SP> 60° C P**® ^3*'® Pt '5P <P £Pj CTOl 6.0041 m P i ft# 

PtP pl*F a , (War PtP pl«? p « g|3jtp pUqs y . 

(^) pp 'SR*® ^®tcp ^rnp-pf»r R»c»m ^p RP ^>wy 

(*0 ^iPian«\5t»r cpt Ip t®w i 

(«t) i£Rsfi> *TtP HCP \®IPh 80° C ^®T OTfi> M iar i1'»»i CWOT W? 

(*r) »riRR><p ^jnjip to ^*wr ?pt i 

























'S ^ 

(Waves and Sound) 



t^iw cm\$ w sr ^ ^ 

w*i i ^ «r«otc?f ^itwr «ni>iic^ -sit^ 

dRs *ra^? ^?*ti ^phott irfnr ^N?r it ic*Rr n? ^ 

'oitosl ^ ^apfltW '*t^f, Hc*? 3 C^t, '“t^f? dR? ^©t? i^f fTOT<3 «ilc*il&il i 





















*l*?Nfts§tiT 


ihrV 



4 *iti cm 


• w®t ^f5p& w ^im ^c® 

‘ s tt^ i 

• vo^n M*i%^jNJt to® ifm i 

• 2jf®*wR ^RJ <uNjt < p^c'* *m i 

• &nl*n*1 ^I<1W £l1®*fift ^iMjf '®?£® *fl?R' I 

• '*tw^ C^t, ^1i®F iflW ®3*t liwra *tlf*lf®^ ^JM=T ®t fflC^ 

^iRi^ *ifiraM *h?r- i 

• “1c**rs C^t?r ^*OWjt TO® ' s 1t?R‘i 

• ejta®ln 'Q <£|c.im ^Jl^lJt ASIC's I 

• Hc^KI f*fl> 'Q '®ln*'»l ^jl^lJt ^ , <lt'8 i 

• "N^c'-k TO*t 'Q <p«i|<peq i£f^ gjfvawlc^ wH®i ^JNJt i 





























7.1 (Simple Harmonic Motion) 


^<pi3i ftss »£Rs&f w *nta aJp? csj® ftc®T ^oa $iic<p i 

C^ftn rfw »ifefl> wt ^f|i) wsift ^j it 

*mjHHm ^ n id «fl®t iww cslw inn tat it ^d <*r6t wK 
^id Itw i cidft n*r ^Ni Iftd fttsm ltd iMtdt «ifi>?r ■*!% 

«tft*i% ^ ft»i *t%* Wm i*ci iw is& %kh lift ^ «w ^sr 
cici *d i ^jstft "sir ^Rcii doit m, 1%?cii ^ ift ^ fc,«i ift n m 
**H^ 'Sfldtl ift H X vsKc»l ^5l?T 'Q^l? 'Wf^ H F 

F = —kx 

Jjwm <ph(.-l C*T ^R'T's it *tft H wulw Id HI d^FT ift I *tlNftssfcll 

HC5E?T ^ife’icPlN isj^ft 3.CH?, i£)^ lf% I 

tfSHtdl ^ l^El <$ftt CH l>d dltdt? (?& f^j tSftftd Itlfla 1# #t? ift 
4lftt t%33H ijl H k 41? W H m taftci vifon tihi^h ^ 

[k 

T = 2n\— 

Jm 

ift ^ it id i*iiftt ^sm <mitdt d$®iti wt «*rc* ^t? toll spat i nt? 

Wt Idt g 'o|Rt°i wH*wli Idt: 


T = 2k 

i 

(it, c^lwl ^spr i?ift, i>1% iHftt ^h<pl dtite ^r «tft «?i^ ^ttite whwH 
i*ftt «W<l 'Q*tl ftsi ^»«l It l) 


l 

9 





Sftt: 1 m ®rat ^iftt ^5T ftd 10 gm '»«m <4M>t *ltll Uftw tit's i tst?T wh»i^H < ?^>? 







































*MMResh 


i<»o 



'S®h 10 gm ^ ^ Gihi<ph sdw i <p<ig«i ^ 

cnhi^ph CTt*f OT^T CSlW g 4^ , sit ; T M® i C5^t CTO«tt! 


^^i>l Fs:k«i*i Rgi> ^<piil 'o^ ®ilFl(.<j wc^ t^r «?n>T 1 %?ijIg^ w»c,*i ^^5 ®wl C 5 ^ 
'wsittw ^ i frHji>lG<p ^®Tt ^ 5 tNj 'W«!tt (fsar 7 . 01 - 0 ) 1 

*lftT 'whJIg^* cl>w Rgi> a ^9 ^Ttto C^5® (f^af 7.01-1) '©Kg®! w5t 
fc*tBRT l^ 5 Sic'® ^l<K<1, ^TfaJ Wlf *im ^C?T ^ $*IET a ^G'S "'Scfc ^TtW, ^t?T*l?r ^Tt^t?T 
•TT 5 IC® «ffaC4, ^U *ffa KCS f*f£& CTPT ^itW ^ ^ l>«1G'©$. I 



(0) (1) (2) (3) (4) (5) (6) (7) (8) (9) 


f&nr 7,01; to) *P1J 1 C&FT (l) ’ai^nw f^CS {^C5 'H f^?f5 Mf^ps «Pt 


'JttlSl TppJ 2 -* 3 -» 4 -> 5 T 5R W *H*T C*fa <K3 C*T ®l<l'v|lc r l ^ «PG*R,«1 I$«P ^<©3. 

(6) i£|^'»|g^ R»g$ 'oilc^i (^iG?^ Rw> V C^S*t 9 lf^1®T) ^t*? ^tf5Rft <lPl ^<pi>l , *l 5t vT 

^GTC^I "SIR "?fN^o ^ 2 -> 3 C*fa 4 (iTCetS f^j OT Wff CSfc^ ^ <PC<5C5, (?K 
'©l«HlG1 f<PW ®ll s 1G^ R 1 *^ ^f®f *rt ^l*M 2f^K 2 ^k^vihRc® ^& 9 tc?i?r Rg<p <||C6^. 

*fS^ 4 «I < HHRg'© RgM ?lm, <PlG«K, ^ ^<tK,'sIg« 1 1*FC^ ^ff 

•It I 














































'Q R 3 *? 


rrr mm 9# ImmR Rmm mim <>tii<»i3i RtfR ^«ut m <?TGTrr wit i rrr1i> 
^oa Rim RRtR RRR (Time Period) RT (.ih«i<ph T i ^VBl *|4 ’R’RR ^Oi> CT RRR C*T?T 

crIbi ~sm. R<i*mM ri cri«mr»ir i RS’Rt®? / ^ <mm^ R< *fmR r?rji 

/ = i RrR<J>|«1 T RfR WWW RRRR R# mmi / 4R (Hz) l 

rrr *Rfm Rfm© fam ^ RRjm’Ri cm* wm crPi $Rm «5t (fmr 1m rri) 

^5 1 7.01 %3f tR'olm (TtRRRI RWits. CRRItR fam a i 

<*m Rm*l RlPlfB RR1 (Phase), lR2tm ®Tt^tlc«il ^rUB RRR 'Q&RRI <P3G^, ^®RR <. < pl(.*il 
4<p ^75 RfR «Rfim 1m mjR mmt (7m CRfi> mjtR^Rt CRm* CRRM 4R# 
Tj ^5 RfR>m, (R^ ' 0 |<HRfi> ^©tR RR1 I RR«T mR Rfm® «R 4R* f%°tRR ftfifS 

^ <£r%>im 1m mim mm fW ^ rriiwir Rm i rrNR«iw<i mm 
rri rir '*m mm Rim® cRmt <*m '^t© cr rri ^ ^ cri«wm rr mm <?$ rri 
iR^m m i 


7.2 'o^H (Waves) 

mrat rri^; m®t cmH, <4RRBf RtfR?® fc®r fm <m^ fR^ cRm> RifRR m®t &rRc<p 
^ twi re® i m Rtf® ^Htmi cr mm m Rf®m Rc® cRiSte m®t i mrat rrr R*it Rf% 
m “Ni>i rrr mRt cm 5 mr mmRm c4fm rir crtbi's ®m®t i ^rhjI f^km* 
RSfffr® R>m <ee® fm m c®®r 1m cr RyF©n> rir cmst^ m®t, 4 r>t5t ^r ■m 
mtmt mmt fmr <m Rg)F»n> ^ 1m ^ m cr^q w*t i ^ ^rm R®rt Rm 
m®# ■#) mrar crbt ^or rr^o ri1%, rIr m mi ^ii^IrwIcir mm 
^*m r?^t 1m rrr? 


R^sf mm RRt m, m»t rjb^ mwiR c«^? fm rnm^tt <mw mj 
wmm *nkm?r ^<pBi st%Rt, crrtcr RtRjcsm R» e it^rf ^sm iRtm 'sr^rrr 
^rI m rp® Rim 1%^ crrr cm» r^[ 4 m Rim ri i 

___ J 

mrnt ^Rtm ri^ R^m mm r# rntm ^ mrnrn Rrf^wm mm cRm 1% 

Rl i R^R RfRiRR 1m ^R^l ®TR3 mm RRR CR ^sIr ^m CR^ C5^ R%R : fmr iflm 

m® Rsm, msf^ iRfwotm rri m 4 rj mRi rnm^ m mRm Rtoi mmi 



















































































to* 

<?$ mro *nto© «wr ctot fro ^©tror ^mr cw to c^ 

to^ <m$ ' 5^5 fc*fc?r 4m* to <?tcto 4m* C5^ wr«^sitmtm 

«RC®tf%^?ic^ 4m* ctos a>vB<.ii^ TO TO to 4tm ^ito pfastm i 

mrnm tor mto to ^©m?®tm mroftt 4 *r tor$ c^mt f^© n^i «flw6t mtwim 
crot 4m^ fito tom to mfm mnrnmt ^itro mtf% ^tor to ^tm to 4mfcr 
W®t (Rtf© *TO> '©’R (R^ TOT TO*R ^ mm l msgtofRIm <m«Ttm (?I^t tof|«T, 
mwrn ^tm G&5$ tor ^nto m>mwt5r ttorcm ^smR cmmiw ^ra«T Rents. i tot 

5 *l' v T r i ’if^RT »(lc<lf '©S’ w t (.*1*, R**^ '©SC'®tm £l(.'S)<Pl5| R**J (£)(.<P<Pl3| ^®i*VT«1 P|f^ I 

TOit toto wq '* writ TO*ifi> to* i to to mtmre to toi rnmcmm 
'©mR mR 'SRJ 4<§; TOSlfi* tot^ Rt^ «TT v Q mp© P|ftm I ©iRsI vs^c.'B’t mtmtm 'SRJ 
4mn>f 'sit WRT ^tt <K.«iR. toj ^jm CTO 5 mflcmt mmm ■'jRttos C’ito ^5*R ^mtm WRJ c<pIWI 
RtTOm Slwl'sri mm Rf i mt^ to 1 * C5T5T#t?I WR i CRT>t tot *R5l ^smTO '©ilTO 

'flllWlMl TOtl 5JT(to TOT© TO 4m 5 TORT TORm ^lt tot%T «*U*H, <mfi> TO 
R^Rh ?m tot%t TOmtm cro© ctoc^t i w <mrot mtTOm torr <r$ \ 
pRNtoTOm WWf RNt CTOto CTOto^ TO© m^RR RCR TOJ «£RS J TO^ TORm 
wt m®tt mm (7# ^rot tot, crto TOmtm ^4 wit mtm Rt ^ ^©tm sitomt 

<P5ii "^rm i 

mroi^ ^rat ^it’ttw ^rtro^ 'siiwiHi <im ^ ^ TOt ^r wri 

^t, ^t ^t»-si^r sitwra’ TO^m i <<ft *ro^ ^trn ^tto w»t i 

7.2.1 >oH(.Hn Wt% 

W®t to ^TOt ^Rt W TO^ *TO^ ^«tt ^ «flTO « 

^®m, tom to *rtto ^®m to «iiwimi i 

(0 ■*nto ^c»m ^smj ^itwm TO*m ^ i <ttto© a>^ ?$, ^^t toim ^ntot 
Ttm, il'©c'© ^rm i ^srtsmt <mSr v s i*m? ^©m 

■stt^tm wromi 

00 ^^t mtwm c©^ tot m«m w»t <m^© «rtt^ ^ycfmpit tot '©i<Hk*i c^ 
’•itto ^r (^pf t%5mt 'Qpm-to ^tm) t%^ to^ ^©^®m ■rot toi to ■*rm ^tt i 















































































































VS<H 'S '“R 


JS»« 



_ /VL± 

<-v\ 


A'-* 


o- v A 

A»-* 


to 7.02:to xslM* C®x»3 iflN# 

'S^*t SjR)*l’Pl'S t$RS «[C8^ I (a) ■'l^ 'AN 

CSfc3» OTt^t C*ft?r <*FF *NC^ SitoFR ^ 
'SlNI^ (b) CTlt>t ''oN' C^> C 5 tM'5RJ 

*N^R £|Rxp«i»i ^ I 


(iii) (Java? to ■»(% <£R> R|R 

c?i^s ^rj rrr ctc® *ttc<r i w 
Rt*r ^ R^n w <af*t ^ i 
*1% w»r tom 
^prtynto i Itot? *iR HtP ^r 

(iv) ^R '©<K.®1^ 'fl < Pi>l R’t ^llw 

R*t to toJto 8l^to 'G’R Rto 

toi TOIFT toBT «n 330m/s 

*nto «<ft w*r 1439 m/s! tor 
<£R»tjf <'tRc'® <fRsi>T tofl®R W R*t 
l5R 1>R <K3 RNT life's ^ ^5R 
Rf*t i 


(v) totto srftoR tor sitoto ^r, toor torn to ^s ^nr 

'ailWlMl RltWII Ctoto toR 

^nftotet #r tor tow to tor <rR ^ stftoR i (to 7.02) w»t tor sm 
to*r c^ f^ifa tow Rnr wSt 
sttoto 1 tort tor -tor siftoR ’jR wR 
^ -tor £tto®Hi ’dto ^w tot 
'Wto *lR '*Nf ^R c»i5| 

gjRtoti 



(vi) to^R w*twt fcrffiSj to, ^R to 
*14CbHI fctRl^J to ^*lRtoT, tos 

«wbi#rlk!r wR tom i* wRt 
cto *ic® r 1 *Rt to ijR to to to^tt 
cto toto tjR ^ <ircR _ 5jto *,«it* 1 
iflr^ w*t to totos 5 xpre® cs$\ 
toR to top towR <sRt tow, 
^*R < f 3.M? i£|’j[c«il Rtotow* R^w, 
tot towR tot *t«tw "to tor Rtot^rt 



to 7.03: ^ '*^'*1 ctr ^nr 'oiiwi ^5 
^(.'o ’ItiR, 'AIMN ^R]te 
Rgc^'fl Re® <> ft^' 1 


^r-^<t, *witoH, s»-5r->c*r «iR 











































































M»8 




*ITW, W’tl^o ^ ^Sf Tjft> 1^?T 7.03 f&GU fffW R«lt^ I TjC&t 

«llw<plu(. < q» ^5 t^O *ftW «llciwfi>M> *^5W3 1^8 


fastest 



r. 


i£Rsf& «|IWH4le^«1 WIM *mcs <HfWt <#T flJ^T *TN31 PH^5RJ 

c^twr ^t «rt^ <?rffr fitw tosti *nfar mwimi »K ^rc®r 
csfts* w®t tiw *kbr «n®im ^ ^i?r <?r^ 
*ltw i slHN *iifar 1W ww ^t*f y'Hw ^ 'O'sH (?r*lt»T csic^ 

^ *M$ f^Hl-sIlil to OT»lt5T CSlOT grf^EFf^S ^31 <?TC® 

fop p# pr® 1^5 *fir ^t?r *itt*t 


i 'gPi ii)^*5ml»i (.dvI <qifi(.®i^ '■s^c.H^i M*1 a iHt v ® i tovl <pw 

(5tC*IT i 

C<f*Cttt :s “ s ’K <J»M i}^ *ftC*t «P<IC»I ~ 0 \ Cb’Gl <PM PtT*ff I 


7.2.2 '*«&< 8|4l<IOolt 



f&ifl 7.04: ’‘t^f ^I'stc^ '5tc 5 f^ <pi<ic e t 8t 5 fl*rc*fa ^tfT^r 

^>*Hl X ^5?[*f fri^T I 













































lil^t f^C5T *fl^f W»t '5Jt^t? "5PRT W»tfS ifR? 2i»llR'» 

tiltof m I 'SiRfa iSF^t fjf®? <£& fifths to ‘fRS&t W*t fcstt 

iifw’ s it^ tor *tttot'*n?ri wc®R'sfflRf <frcn>T CTlto 

1%f?C?f vasi^lfi* 1^«T SHRc'R, Pedxtl>0 ^T"(.<p|t}»i <£R? fw 

vsSflsR C^t iSR$ to* I ^ *RFR v©3fl*R ^tST W®t l (f53T 7.04) 

^ssf ^^<5 'vfi^wt (Longitudinal Wave) i 




^ ^Clb ^Cfl 

<K3 7 Tt^ 


4^17^ <A^\ 'STfaf <j<qj<?<3 


V2>. <4^0 ^'Qi<p|^ Tfl^foib 
fbf^*^> WOTt <15li<3fQ C-^Cb 



<3*IC*W ISw W <^(3 C<Kb 
Tpwt wnr^it w 


f&3f 7.05: >o^t ^Mt<l ^ ^1^ ^C^°11 

























*lnMR*«h 




?f©? (am W ■ifi&llit'o ^tff? to W*t fcsft to| <?p|tPT ?f®? ^PRfS f^§ 
W®t? <ac*m to to ?Tl to 1#? 'S&t <4TO ?ffl, W®t? <?TC*m *HW 

«W I 's«cH« •TfST ^Sl*? ^®?®t (Transverse Wave) I *llto 0^5 <4? 





7.05 IwifiJ <PCi>l«p[*t <PM •Tt'Q I 4?tE? ^Rc'a C^NIC*? *fl'G, 

to? ^WSfto <£Rft\ #M fcaf? W l 4*R ^*tBI? 

^fsmt? ?wto ^*m uipiti «<M3T <to ^m fSto 

?ffiPlT to 5tto m to ^ot?fc ^Bt W ^s i 4*R to? ^SI4M WSrft 
tto tot wlto C5fC*lt, 'fll^jjWj ^5?*t ?f Longitudinal Wave toft? 

^srsm ?? *itot? *nc? \ 


7.2.3 

^rasr^N? *ttos c? ?if s i? ?«?it ?wfl ^t? ^ito w*t? cm 

?J??I? ^c'o *11?? i toBt ^csfa'Q «j< ^PpT ??, ^5|? *«iii<PH if?\ 

tom ^toi *tm <w?if| cmw 4to w®r ?mm w?mmrto c?m 4to 

? yc it? fto* vsiR»t«i ?tfa ^k(.«i OT*m <Hifi>* ??? *tor® ^i? ?ce^! ^®?ro*m c^?t? 

^?m ^^i w»m m»iwi 4to 

?*it <sfw» ^®m <1??# ?*tm ?t^i w? frmn (to 7 . 04 ) tok <*rc» 

<4tot W*t CT]^j Tj?? ?>C? tol^ ?CB^ W®t &t?T I 

wc®t? '5jtc^t tot? «>iiMi i*tto ?tl*t <i«ic?. cto ??®t >s ifto ^s’pfc? c^, cto 
■®?ro*m c^t i £if% c»im>c® ‘fltol"^i®t ct$^ ?*t? tok c?*ti 

2ft% t'»ic'9c® c? ’ftftwH ?tc^ CTf& ‘P’Hlwp ?f? / <*m? w»t 

?t? X ?? 'sk(.«i c?^ v?C^ 


v = fX 

^<pi>i va<iH ??? ^^1 'mt*ir s T 'oimj 'mt s ocsr ?m ^m c^c*m ??, 

^*Hi»q» ^m? *m ?tc^ ^ ^ ?t*o? ^hi ?iwi ?m 



























































































(LnC.’tfi'SI ’iRWl ^ I f^to 'SJtWI? C5v©? to ^Rt? v5|? W®t 

’'Ij R 5 "^! MC*m v tl*R'©*i Rt 9 l*fR < plc, a i3 ^slwl 9 lQ<)'0'i ^ *Tt i 



sftt: 7.06 fscar (*R0 c^iwl 
^ l53f fflCT 5 vs*kHs R'^ok, v O’sH frfm, 
dtMH*M, ^ <4R? tot? 05^ 
<WHfi><l -5TR <tt RRT WT? Ptot W 
ffp*ft^ l 

S'S'S: ^Rc'ffl C*I ^|J CffQTTt 'oik?. C^Rlt 5 ? 

^ v®<i»ifiJ« tom (o.i m) ^ w®t fcmj 

(2 m) CT?T <Pfll W i »H$ Cif 

wo?rt <?m (to 5 ^nw rt 



1 t^ ( m ) 

fi>3f 7.06: «(<l'^<ll(.'i<l 4^0 's^®t I 


«*t <?m <imt w i %»tem w *0 4<j0 wo»m i w?m 

w^ttem ^l>»iw *ito$=T ^«i<.^ ^^rm=T ot ■3Tto^ c^tM ^«u i 


to: 7.07 to toR# (Ttot wsi to to 5 w®m tom, w»t frmj, 
wm-wm, ^iTm 5 4R? <mt*m <?m msmfS «* Rmt tor? cr* r*£r cRRtei 



7.07: tossr RtPiw i 


to?f: life WE®m tom (0.2 m) 
»4RS *tftWt*T (2 s), «<ft ^R to 5 

t srj c<plc»il ^®Rj crr Rmt tor Rti 
^ ■sfRto iimSr to& 

toer tor tor ^*0 #tor 

RfRRf^s (Tlfij CRTORt ^«lt^ 
^ice?^ *\m crw «<iH foRr w 
rrT tor *m i 















































































iJslr 


7.08 fscaj ftPrS ^tsjcu Rfosi «m*<IIc»i R? Rfi> ftPrS «i<HI<.*i Rfoti 
R»fi> R^IT I R R^aH, W*t frNl, wl°11<ph, ^tlw R* C^*t 

CR <PWl I 

sjvTsf f&af c**fw ^t*rat 0?<fco *ftfE$; 

a = 0.1 m 
R®t ftNj X = lm 

ffafafsaf <3lC^ «i1rI ffNffa *tlfB^'R«tfi>? 

t^at? a = 0.1 m (<4fi> ^iIrI 8Nsf ^ CSlC^G ^ftft) 

CkH«WM T = 0.2 s 

wlii^li CSlCT 1 / Cm ’tlf^' 

/ = - = 5 s' 1 = 5 Hz 

l T 




f&3T 7.08: ’itwt W«R R$ *\Mw4 ’fftf’tW Rfi> WWf l 

<pIc'str igf& f55R a«|J <u«q^1« ^Blt Wvs *Hft 

C^*t v = Xf = lmx5Hz = 5 ms" 1 


7.09 1&wi rF 5 Rfon 'oi^-^lt vHIwi ctR w»h ' p r*tt R 5 ? 

a r* c cs *t*rr r 

A R* B CS RtfsR 'SR ^fsR '^R'S ff*lt 
D R5 E Ca "5R 5fsR ^c®l'Q ii*tt R» ^ i 














































^5R*t « '“|R 





ffcar 7.09:fsR WRICR ^R# ^RC®fR R“ft 

7.3 '■fa (Sound Wave) 

■*|^f ^SR»t fofR <p*W> ^5tR tRRRSt ^CRR RRR*lR, fr»1iSlM» *llil<.ll«l 'BRI <SR S 1*T RtRJCRR 
Wtl *£R? CT^'“Rf $1^ R*RtR ^5RJ CRRCRt «<W W Qf>l«lR Wl? I 'fllMlM RfiMlPT 
^5PRRl *tE*rR RCRIR I 'SHIM *IRC&ER *lf*fF5 ^ «||«||CM R^, CRRtCR CR CSRSK 
R»tf ^It^. '0|N<il ^5tR C^s? tf?CR RFalR CRR^RtR^IRR CRRtCR CR R^^PR RR CRl>t fRCR’•Rr 

fcsfR rri rh r^tir ^rat Rft «hr r# i ®t^r ^tRRt rshr^t ^sr 

RSRtfa *ttRRl 

c®mRt w w ’Jicrr ’Hr *rr csrfSt Rtf « fH^diR ’Hr *rr ^hfi 
^TTRRT RRR wlc*l1 ^RRjT ""H R»ls ^sRR HrIcrr <£R*£R CRCR 5 Rl^H ’H iRCR iRCR CRRRJR 
^tPTI HRtWR ’HR RtHR CUIRRR RfRJ *SR^ CRR ^SRtR RfRJ RCRC5 wind pipe 

<RR ^*fER '"H RHR RmR RCRC^ ^RRW (larynx) I CRRtCR ^C6t RRf 'SHesr RffoT RRW 
R>CR, ^ Tjfi>R RlR CStRJH R^ (Vocal cord) I RfaH CRR R>RlR *1RR ^’JjFft 
■RtCR ^ --H bsfRR^Rl RRCRR HER RtCR ^CRR CSlR^H W ^ ^CR RtR, CRTORfc 
C^lR®T RtCR* I CR 'SrRJ ’j^CRRt R>R RsHffRSR 1 *H fc®fR R>CR CRCRRt CRpt fcafR R»CR I 

CR RslRC=t ’JfCRR *HR ’RR CRlfct WUIOtUlB ^S 5 1 

f - 1 - 1 - 1 - 77 — I - 1 —*\ 

7.10 fi>GR CRRlCHl ^RtCR <4 Ht> R 5 t’tW C<PCL> 1RCR ijt; '0||'»jc«n<l RtCRf CRCR HCR Hf’tCR 
^ Rt'G I RSftCSfR H^t Ml Ijc6t ’RRRW 0»l<ph <q>«»s Rffof CR^C 9 ! ~*\*i fcafRRSRCRl 

lR^R«tCR Rst’tW C^O> iRl^R RR’R '*H ^$fR R’RU® ’ItR IrH CRCRtl 

\ ___ / 







































































'fl||S||lW ^ ^8 1*1*1? TO? 
RmW <J>W, G^HIg*! C? *llTOT 

imm ct fa* »jpfW'»iM 
■*ff*tc?'*ffi M?TOt??i '"yt^vs ?®&1? 
TO TOF® *TO <?# *RtC® U 
fcaf? *C? (£R^ TO? ?F© %? 
C^lblc^ cijc? *jc? < P’ ,V R ?^*f <PW C<P«lt 
TO, TO? TO? '*N'6 TO ?C? TO? I 
'PliJltnn TO? <&?? iTO <?# *H vs 
*TICT TO? ^ ^sf% I «T3l^Wl>9c'S 

^? ^i®rt^n to Wft *ro? *i*f fc©f? 
^?i toi 



fi>sr 7.10: TOt* %5T C'©H i M wWto 
g>ii3Im> H* %a TO fc®f? TO TO i 


TOR f?C? TO fc©1? *?l? ?? G^fi>G<P 4* Wl??t C?C* TOI mim ?tfctC?t? TOI <4^1 
TOjc?? ??* 1 ? ?? i TO wi f%s?t ?>$? TOtetf? c®ro Rc?g ^ttit^ ? 1 ? 1 %^ TOi?t 

<il\shG^ TOJ? Rg^ig^ ?j??I? <pg*R TO i 5ft 'ai'oj'« i 
RNJ? fejvfal C? "TO G^G's TO? *Tt OTf& gi?Ig*iI$ TOI 
s T)l<lG<li5l«G'© 7.11 ffrC? C?TO?t ^TO? '£R s ^t *1®R 

cto <ro? ?ta c?c* 1 ?$? to? 
?mrt <?rc© to?i *t?*i? t£Rs&r to? ta %? 
ttar ri^j to ^ toiot *Rr c?w?TO^iTO® 
^ ?TO?i MlttMlG <jCTOtf? *?T 

C5TO *1®R C^rf& ?I®?G'© PITOTS <iRg* C?C* TO 
^G^ G^lfiS G<pIgiI TOt (I'sR <P3G?, Rf I 



fi>S[ 7.11: <.<q®1«t1fl C?C? TOR 
TO? ‘PGS j i15gH I*1C®1 <Ppl? G^G 0 ! 
TOfi> ^©rl? C*IRt TO? *Tt l 


to? 1?c? to , £rc® ?Ri tor 

TOH«^ ?f? 20 Hz CTO 20,000 Hz ?t 20 kHz 4? 
"TONIC? ?1g<p '©Kg‘1 (?R TOF gHHI ?1? i ('©g? ^Ig'I 
WbWH Rfta vfaps TO ’JPTlTOT £^©'*TOTO 
^ftTOT ^TOF TO CTO1? TOst TO TO i) TO? 
TO1«F 20 Hz CTO ?s? ^pr OTTO TOTO ?t 
20 kHz CTO C#t TO CT^TO 
TOtTO ?t TOSRt^ TO i 20 Hz CTO TO iTOt 
20 kHz CTO C#t TOt1^» Mt TOt TO C?t& 






























































































mt®tc*r pi ^ '•tpc® *irr ri i 4 

«rapw »ifct#iwM ^t InPi'Hn «mi« ^ric® *nfih «ipw ’tftifa 
^itcwm ■*^f ^^rc® *n?r i 'gfiwin ®n?t ®iw4 *i?i^w^ , Mfl^R*t fcsft^r ^ 
®IPPP W *lf1lft Pft ’■ft ’JjFT TSfrS&f 
l ^\^ wt^ pi *nrc?!?r mto 

Ptt^l 

i^f lira# Trfto W®t ^?T **MCpM 
wr ■“t^r ®?r*t ^?i ^ (7rf^ ^wmpri 

®fMj Pxif'S' n «it <> t^ "sit^ocsRr tri^rt ^?r i 
nwfli ®wf ^Rtf nft ^*15 8NW 
to ^ s»*Hcpm to i '*Fr '©sHn C^I 
■sitwr eiffar %*Rr tor w, ^Ri% ^wr 

43 C^t ^T, 'ffl^C'l ■'St?' CTOf C3f*I, 3*to 

*tto ®rit3i «Pii rcr? wn >iwipw ^mtarr ^ ®itom ^*rtq tor wi rfw 
®fim ®?rc®m ’src®t ®ri 1f®tw 3Pfa i ^fk ®3t®m toRi <?#r 

^T*|W3 C^f ^53 43* ®?C^ toRl^3!PrR^^I^3RI3C3l 0IC41CHI 
®3B®I3 '5IC®1^ ■*Pt WI*R Slt^pSR, Sif®Wt 43* ^ttot® 5 ! ^C® »ltC31 

(^|) fe?^t 



fi>ar 7.i2: sjif^w^ atpm c*^pt ^$t to 
W S®f3 ^3t Tim I 


^c5t siiFBpm simr to amtofr to tfi c^s fcBt wr i (<tos ffa *m 
^C3 39 K i) c^ fcBt to ^®t "gfto ^®f5T tor ^ (to 7 . 12 ) 1 4stc3 ^ 
8Nto^3 siRic^ 4 ^t>i «wt ^®t to toi tor < 3 $e?i ^ ^RffiRr Rffto 4wi 

^31 3Ptf ®HJSR C*tft3t I (^®li>l PI3 to to ®T Rf ^ to} ^3t C*M 3tC3 
ri) 'sitsrat «*Mc»i ^n '*3 s rc5 ^ ^pp® ^ c*tfl <m *rc^ torfl ^ 

^ < q|'olt j i^ mm i '*kt pi «f5ttc^ Tfcvot -sittipr tors pic® 

nft *1fkrtfl* ^Rl nwlit sfsH i 


TRT-^<», *jHl*fa*9K W-ioTf (ZjR 





















































































’I'fNtoir 




at*: 1 kHz ^*1wn ^sT *»IW W fffiftR W %?T ■“Hr fcsfa W <?# ^ITOT, 
’ttfa® ^ <&m cs^5?f tor Sfalf^® "55® to ^st? CT*t ft*fer®C?T OT*lt C’tES 1 fFW (3 *t 
334 m/s, *flto 1493 m/s «IR* CTftfr C®^t 5130 m/s C®H 
frNl w? 



C^i = Xf (SNIFT A ®?TC®t?T frNj <£T^ / i 1 kHz W 

1000 Hz 


^IPT 

*nto 


a = 


V 

7 


334 ms' 1 
^ = 10 3 s’ 1 


0.334 m 




1493 ms 1 
X ~ 103 s 1 “ 


1.49 m 


, 5130 ms' 1 

X ~ 10 3 s 1 


5.13 m 


7.3.1 attoflft 

■*t*r c*m$ ^ tow wft ®w atto^R *hbti *rNW® <fb tHlw* 
c®®? ^it ^®rc?r ^ *row ^Tsrstsr ^t'sflw *?t, CTfi> alto®! 3 ? *l®t ®iw i nHlw* 
c®®<t ^9 c^t m «<imm®im *?tc® *i$ wi wi^wt w 

'ai^fo&l 0.1 s *#® CTO *W Wft Tjfl> ®lHM®tW ’^TC® ^ # TO* HtCTt 
4^lTO 0.1s <«W <*Fp5t 11*4*1*1 TO* <?m 330m/s *TOt 0.1s ^ 

£®f* 4**C® TOa* WTO? 33 m ij** ***C® ^ I <£R5fi> *® OT?Tf®T, W»lt* 

tot *t®t *tl*fa5* ’TOT ***TO «fl$ ij*tfS* ®IW9 ij*C9 (16.5 m) i#5to?r TOft to 
giR^fa® * 5 * to®d*rc® o.i s *rsrcr *rtro 4*? ®rl**t to* sitof***!® *it*i 

4l*Jtwn CBN ®ftC^ 4*^ CTO C**t ®tt®Tt C*NC® *1*, i©t*T ^W* TOt* 

alftof* imln ^c* i *tij® 'SvsW ^rsRf ®t* *»& cTO TO M* *>c*, TOw c^TO 1%^ 








































































?twr siRxpfo'© ?c? 1^? ^5f, ms 1 ^*t it Ni> l^c? ifrc^rc^ (?RR e?m 

^5 H^Sl «|^H <P30S *tt£?l i£| 'SHI Wfws ^V5 Celt'S 0*ft?I&C® OTC® 

*nw i <n^ i®# ^ *n$; ?t, ?*m ■*N^ ^»f?r 

C*iRt? ◄ftwn ^wltWRT 1, Pf l ?1$? film lOO kHz 
*i*t fc©f? ■q»5u.'s *hhm 

0>f?®T 7.01: R1««| 


7.3.2 *(&&( *N?SJ 

<|MW Hc.-'t'Si c?*t ?»%®m i 

v « Vf 

'sH a (|iS|l W®lPnih T5\*M ??l C^aifoi 

c^s^r m*l?l3jti 

*tc*r? c^t ^tc*l? «*fir w nti w 

?TStC?? W?? '0*fa ^5^ 

?*c? i ^%rw «im? ^ivbiwi) ^ ^c? ?i?, 

C?T5HI'"Icwi C?*t <Rt®?1?l 


'5HW*fc*f? C?*t 


?t*0? 

m/s 

?l'ol*l 

330 

Al^lWH 

1,284 

*H<w 

1,450 

•HR 

1,493 

crri 

5,130 

fist 

12,000 


■*t^r **r# TiifsRr w*ti ^ "sitwRr ^*1? f^rs? toi wf ^fiR 

*Rte4? stff® ?m? ^ m?^ ^ict? c?*t puts? Iwr i 

«*r ?m? coct c^t ^r <wf ■"tc^ CT»r wr (stc^a «Pr 17.01 <$1?pt flfar 

"sitWf Hiwi C?*t Pf^TfcR 1 





cBfipf? 4? wm *imsR m? Rita ?iwi, ?m d»R&w 

?wm wt 6mt fas 1 6m? RRffc **rfc ’jpw *nw, m?«t ?#? *ri< ?tm 

PICT* qw<? vot^lt Hen* 'STfaJ? 1 

^rt^t 

£tff: (.alt'll '®ft?M1? ^I'a<i>|<.®i ^t*Rla|t 10° C 4?? “Icwi (R’t 332 m/s, ajH*mc*i '»M»il(i|l 
§ (XUS 30° C ?£R RCR? C?*t W? 


















































































*08 




v oc sir 


Vl 

V 2 



Vi = v 2 



332 


273 + 30 
273 +10 


m/s = 343.5 m/s 


7.3.3t^^T 

"Iws Slop's RR3!fc?R ^RT 'SIR < pI'Sc < p ©iHM <PG5l ^®i(.'o •It, ©iRsI "^Rt ^Pi, 
«ir ^ Ts®m ^?*rr cupr, ^rr^t wiif^r rr c-totr ^©jtfwi rf*r 
^rot fa% tir to cm$\ c*ik?#ti ^stw^t *tc® (7i 

•MSrlVs^fiJ ^5 <RC^ ^©ft^ flRR CTOtt $*IR % Rt, RMj|RwWlfo to 

«4j^»n» si^iim c^^it - > i'4(<i i c*R toiht &*ifD , oiic«ni& , ii <p<(i i 

faRtPto Pprfw rR® 

Rifat to tort c®*r ^ 1% rt 
c*rr ^rj Ppriw Rtc® "TO rsti 
<*# rrr rrj Rifat Rifaifa 

<^ fiwwi to ^r, Irctofr 

R^r 'srif&sr fifts* *srt TOT® 

r^ gjfo<pPiv® to tSTO' 1*ro 
, ail(. J i i fsTawh (Geophone) *iltR 
%“R <W *R17R fiPMM Pft 
8if's<pp'© '©<H(/q > MR 6 ! (Detect) 

TO (feat 7.l3)i W TO 
%25W TO Rifat fro tR*f® 

Qih|Q)<p cTOIR «t3lR 

Rt C^RR (.'©*i ©ilc^ ®T < pw 

CR'QRt RR i 'Svifo cTOR 

TO %awli CTOR TO TOT TOR ^>R<H tS^R <RW %awlw RR TOc© 

^»'©5^ RRR (7TCTO «rh(.'© *IR(.®r. Pfe** '©css p^o'alcq CTRTOfRRi 



fi>ST 7.13: RR ®<TC®f SlfTOlR CTO fat 

®*& ^TOt RR i 


*o>S> 





































































«ih5hl»® Ishta 

•unmURob «MdJr wntfc totofc* *toit ^*r w ^nqflwfc® torn 

<mn ^t ^?ri qixr wlwt w®r c^tofcSt w# Tgto c^ ^fir c®^?r 
*il5>lwl ^T, '©Is wife *m a il c<s ^mi ’ailctf i 

7.3.4 

'Sfctim ^THt ^ 

^fir 'sttflt to to «ii>iiws 

'»tE 5 !t ^Tfc*t '«ihh toi -J^t's 'aiMws 
to% ot ^®r to *ri 
«t^it »ft^ ^si$r wra sfaft 
Uto 4I1WWM tol 7.14 to <s*t 
<*UI*fii SlUWWW *tCTW ^5tof <FNtFTt 

<P«p-fa i *j«H*itol ^t fi>vS|*k<p<p C^to 
tofrs i£Rsf^ <p*H(.^ to c^r ^?ri to 
'sg^ tof ^ «£Wfi» <?lto ^T, 

M>^*t ‘ ! t?P 5 lMS '<3 9 f?J ^tolW 5 ? S*M "H^tlilc^ ^W«nl ‘PM G'©lc*l I 

^itot toc^ ^jNjt ^1^ w$ «IW4*JWl fato ^satto TOt « ^ftr RlCTt 
tofi>^CB5; 

'©)^'®l (Intensity): ^w»il to W C®ftW C“1t*Tf *ltoN ajit^ ^'o| i 

^r<H i£T^ wh to ct *itor to ^ -qra to«r ^11 ’im 

t£Rs^r Wm" 2 

'©)*v©l (Pitch): *to?T OT to ^ 'SRUM to^ to^T CSflfct 

'©Itp ctorf ^rf?r v ©lc < p '©lTP's! ^t <j(.°i i '©lipvsh i£ra*^ "sji^ hz i 

Ito (Timbre): to to 41WW <7^ *m 1l lWir tofol CT fato to C4M ^RT C*fl5t 
lu^ls 4t ^(.ss i 

to Ml ^j *m wt? ~m ^r, ct^piiw otosjU to 

3 \5tpf -^T ^IRT: 

O 


c<i^NI 

Stc 0 -^ 


to 7.14: to to i 


wwv 


Y^y / A/ v "V / A/' /U 


i/^/wpv^/W^ 


2 ms 


^rsm 











































































^O'Jj 


'©In Ren t'oR (.-*i'©ln 

4MOU ?ff%, ^WlRill*! 

'©iN'» (Percussion) Rc? ^ fr©R 4>nln nlu<i«i: C5l®T, '©n®il 

wro*r ?m?m ^ Ru ^*rtor ^p?m m M? ?mt ?? i 

7.3.5 *fe*RIla*tf 

m 8l«l«^l« 4?# ft??, ft^ «*RT ?N?|R ^llillt^ $hHM> 

??m ^us *ttari ^srrsrat ?mt *mor *nfa, ftom ?*ar ?mr ?vb <4?#?iN?r *npt 
^tft* N?t <P«R WSft ?PT, 

«nR, tra ^ftram 4?* '5RW 

?aft arm m%r ?3j%n? 

?ta bot ■Jim i %#m 4t *TOj?of 
«ttro $ttro wn ?m ns© 

^snsp® ?or ?R i m? ?ft TOfijTO (ftt; c? 

n?>? c^iwi ftftRPi mm mt'smm 

c?N?j ?? m? ?*c? TOfijTO ft^st 
#?am wm5$f? fls^f mvs *trfti 
ftft? *mam *tm <ift?t c f 7.02 <$ftor 
cMlWl 

4ft ?*rm ww w m “i^wm ^iwt c*rmm ton? w TO% -m 1 
w# ?i%? wm? m mtorn wrw wortwre nct w ®nto *ih c*ik? 1 

*TO 25 e t TOitcm? m am atoim cwt 4? ftfcm fc©ft tot's?®! 

?mtf© m *nc?r <*m* ?mr ^r N? ftfro ?mro c^mt ?i?i 4?*m alarm 
m^k^Ni »mi$<.<p R*)*ifi> wWitv© ? 5 ?, ??m? tot ?? ?m^m ?>c? o«iit>«i, 
wwm to? c*n?am m bt^, ?ftmm ?*ftai f%??t ?m w cimt, tot wm 
?m?m? ?j?sm ^sjift 1 4 ?^ *m mm ?ftn mm atp m ®nta toof ctoh 

?mrn ?n ?mTO'Q CT'Q?! ^ft^© 1 


c6m 7 . 02 : mm *mom w wt 



110-140 dB 

3lpp<l» 

80-90 dB 

’trf® 

60-80 dB 


50-60 dB 

TOimr©i 

40-60 dB 


10 dB 

■sptm ' p rwmTOf 

0 dB 













































































































^a^wf '3 “Ht 


*o*l 





sr»r 


1. c^f^Ths ct i£r# w»t *l%w <a^ 'Sfftptt csiw» ^tn?it5r fea *ltc3 i 

2. t*Pf f^PT '*t^f ^ C^T? 

3. “W®t Shifts 'SJ’NFT 2hlR>» ^1 % ftw 'a|«Hlci , '5fa ^T *flr® 

^TW^fl^lJt? 

4. ■qsril'o ’■Hr ^?r c^r? 

5. 'OSte w «IH^I>II^ -*t^ fcfflf? ^t W *F*t fcaf* WUt 

■TO? 




M 

tSar 7.15: i£R? TO ^“'lOT aR5f& \5?pst I 

i. 7.15 frcs 4^fi> c^nw ^bic^ i ^a?p*if5?r c^t w? 


2. <S*\ <*R? '*lFt? MACH i MACH 9 W? 

3 . c^t '*r^c?r Invest 1 l iw 9 r ct* o.os% c^® c»fc* i io° c 

^C°1 Stfal^tW W>lM <P'0? 






































*otr ^hlxjfii'aah 

4. 20 Hz cm 20 kHz ^ *rtf?i 20 Hz ^ 20 kHz tot? ^?»t 


5. 


dB = 101og(^), P 2 CBf& ^fto? to «f[^ P 1 TH1? tot? to ?p?, GSfft to 

tot? to top w cto? 





vBva^fDo tot (V ) 

i. to c^H *tot? ^»?wf? 

(^) t^w W? (?) w»t 

(?) «i^Mi 


2. tor? «? <?Fl? 'SltTO WEE? c#r I 

(^) ?*$? (?) 

(?) ?Jt% (?)» 


3. faljito ?%? ^5 <JNt Tim 

c<?*\7 

i. , ®m^pim w?r ^ Tram# ^ 

*i*Hw* '»!(,< *lM?f *Tf ?l^lsi i 

ii. ?1VW4 to? tottS? W®t? Slf^flf? 

i 3?Es?t ?w3?mi 

iu. ?i^® t£Rsf& vsit? ^r to? 'smf^ tof 

?rnmi 

R<.m c<pH ^s?fS 

(^) i « ii (?) i « iii 

(?) ii 'Q iii (?) i, ii 'Q iii 



B 


1w 7.16 


7.16 to s to is?? 4?? ab ?tf?? i tot? <m? 332 m/s ?c? to 
^ ?ie?? toi« tom f#%so 4 <3 5 *r tot? ^s? 1 






































W't'S 1 »|*F 


$o}» 


4. *llf^ vSw>va>1 h «£)^ 'siH W *tW fitfwft C*M *ItC4? 

(^) 13.40 cm (*0 13.40 m 

(^) 3.40 m (*t) 3.40 cm 

5. fill's (.**(* W13 fitf^*Wp| W filcSlI'Stl QfA'f 

(^) 0.10 s 0*1) 0.12 s 

(«t) 0.14 s (*T) 0.18 s 


^SR%T 8|rf 

1. '*f*f 5 r Pi4il>?l I I^T ’toMR'esh *tffaT I 9 tt£*t? 

^51? ^ ^HT <3IT% I -®f?rs I 

(^) 

C*0 ^firt ^jwr i 

(«t) UUWlCfM W *ltGT ^ 4 fifac*t SH^ICMT fil^fa 

1*Ni 

(*?) iMCpM lc t^H filfetw #t W*lt CT'QUt OK& «ttc*r? 

2. %5<f ^ « 7.17 ftew 

StSt^CPlta S'Q'S 'Fft'Q | 

(^) *i*fi«^s *tf% ^r? 

(^i) *n% «<h 

C^*T? ^JMJT <PC^i l 

(*t) w*t fr# fafa 

i 

(*r) s v =i<Ht s T ffic^ firf^*wft 

c*IM w f%? ’ttftfw ^-> 19 . 




'*Mt-^.‘i, ’inl'^R'wli, <»>r-io^r cSfr 
















































3 . ltot%T ito <&$ <rr « *ifa«w»i*. rissr* c^® c*t®r i <r*tcr 
w <rrr* «r©R 4 £R*fa ^^rtr ^rj *fRto5? *np*r *fito ffc^R 

Wf (R>R »]*i<.'© Rt C 5 ^ 'JR *!RM RR«T i ^R RR RRt 

^R8 3 fifcR RJR to ^TRR *Rf ?RS© RRERR 4R? 4$RR ^RtR 2ff%*Rf% -^© 
C*R I <Sf t*R <Sf x f£ 3 *R <RR « ^fR RRIW 332 m/s « 1328 Hz. 

(^*) firfR^Npi ^t? 

(*0 £tf^^ C*tRR ^RJ <iR5fct ^®sr Sfc?lRR C^R? 

(*t) ^RttfsR vSbblRv© "*n^R WR fr# W? 

(R) '^SRtR f^*R ?RR 0.3 (RC^ *R Sif^*RfR t>l$(.«l yral'sw ^fR^3 <p\ao| 
C*t^(.l (.*10'® "5R? 



































'srt&r’snora 

vSffteTt? 

(Reflection of Light) 



«ll»wl *IT C’T’ljPTt *T*R ^S(TC®Tt SlfcxpPi'© «iNg*W C5tC*t 

*fc® v»^ *1$ i ^sota w®t Rpim (^rfl, ^ 

^*utei ^rat wiiwiw w*t %5rw wm, 1^ «w wra w»t ^fir 

fajrc c&N^to w»t i 

^ItM ^T W»I '0|l*lllil 2jfo*ppivs ^ ^T CTfi> £)fc>R* fcaft 

slfoRwM *tfifft5i ^5®r ^rlTHt ^ FlHffw ^t ^ 

Plfl> OT elffcfa frsfa <?lf& ^ 'flMKHAI I ^ ^T*dtW qTCW ^IIMH 

*mw<i SlfeRws fora’flFIt'G Tsm&ti i 







































*l*?Nfts§tiT 







• *m\ 

• «nlCFll« ^1^«P*1WH ^ <JW ^(.vs *II*i<i I 

• ^^JWt^lG5*ri?Rl 

• stf^% i 

• «ii wi4 if *iw &h\m ^r«^T w *T*far ^ ^jNrt «\m \ 

• -pHt^ £ff^f%^ ^rrsrr^t * c it^ i 

• ^tlMi 

• ^JNJt <P*w> I 

• ^ stvpfa mcs *imi 

• #^?r flfar ism $m ^ 

*it?R «*ro *lfiRi 


*o>fc 



































8.1 (Nature of Light) 


^Nfii c&ic^f c<iUi ^nt, pnst ^.(.c^ 'oii(. a ii i vtm cpw mm otR, t^tR, 

(MRr-c&fisr Ptft, m ic*s ^t »T?r pt < tt^ < n°ii, 'oii^M, R>*c^i 

-qm i 4fljmr om sitoto ~m Pit ^rifer« cfipi *&&, cstm 


10 


<■14 


10 


<10 


I I I I 


W^frfqf (m) 

R o o 

10 10 10 


10 


FT 




<a to pipp to frsft >km»' s mart vl*aw c*ito ■#s^ 

isle's *ltpr w»hi>l ? tt^' p it 5 !t 1%?^t ^ i ^jHIflul ^ ^ Ct>tPfa "sfTCTf v =Mlc a nl 

COW PfW I 


®ilc, B il vssH i iooH ^c®it '®lo 'sxiH' frr*IJ ^Ik^ 1 , vslo >)l(.«i 

'oik 8 ii<i'fl PiD^t li*)j i ' a ii*Mi m uw fo®r R»^i ^<pi5i list's 
tor w®t <S5f^ ^si?t wtft ct tfl^ «p<ic«it w®t fopfo w*t fcsft m 
'sit 'sitPit^Q to?it m w*t &Nj «n^s *itrai ^n5t c&i^?i 

'8ucHh frNr ^it 1^ *lturi Pii>T <k<j<p R><.«nlRto Pfc^e c^f*t "sps »itpr aiNIs ^ 



























































*>8 


’IlNRash 


PitiiMn *m\ <?r faster ^imim w wRt 

*BRFl<r, C*# ^ <ilt ft*tt*T &TOT C^- i£|<P$t T3R*f (Jf^ *tit, w*t 

frro iw wire <?# w *m\ arm *nt ^ <sic^ 'sjm wt® 

*Ht ^t i W®t fcf*fr 400 mn <3l^> 700 nm ^ w'sw ^T ^ft^t 

ffp«lOT ’lit iw <?ii>fc^ ^srfsrat ^#r ^itwti ^rat ct c&w ^ ci^iw *nt c^rt^# 

^sr ftf^ir ^j*t foro ^nwt i w*t w csft ^ ct5t c^i w®?wf 

frNj <ilvtt <.'0 Siffw %r ^pf WIT «IM C5t£*l3 ^*11 ^ W(\ 

C5W lilt ^Jlf 3 ®* ^tpff ^jwt <FN?$ ’tBl C*t1<PBlt^5 ^SHT 

£it% iw ^it^a cfhc® *im i witc® ®iw?r tow m T1®i^i s.oi fw® 
CFNt^t I 

(^ 5 ) fissr^T 


r 


V 


c'©l a wl R*&?it ^l*H\Sl>lw R 4 "^! P# Clliil&fl f 5 ctrPl^ i liBR^sr «^^f5 

15# 33 c# «nwiw *na «iiwi 1 iJw ^wft ffraiw £#*pPi^ ^ti ^ <?Nft?T 

J JC^S| v 3)k 9 lM ^«|| CISC'S ’IRoq I Rlf'ttt'O T5pm a J^I ^ffiSf <j»|G| $||c^», 

tilt ^Tst’iWl GSlffc Rc*ic<i "^C^, <?# ^^c.«ilc<p It®® flBT1 


N 




8.oi to mcrita ^fc#r ^r o^wscw &# *# ^wi wiftr 

wra ^»t Mi c«i^3 c^s s$, c^m ®w ^#r ^1*# 'BiwiwU Wit, WT 
C5j§ ^r am-or wt c^ ^r *tffl c^-c^t c^gfl^r f^f^m csic* ^ i w? 
W«t ft# ■*# ifWT TOlfiT -3 ROT ^5 (7?IC^3 ^rat 

tl2PiMV!s, ^ItM ^5 ^PT ^lt&3 J l'SC?n5, 'SfM ^5 C^'Q 'SCT51 1*W» 

OT ^f» 1%^ C5Br#k 'MTCwfr lilt fi«1«r-lfi» ^ >MCt>RI 



Pic's? 


t=wtc^5 TOifir c^i ^?r *«ii1®r cpi^ <7 f*ira *flt^i ct3PiR>*iw^ 

^tiQm tW c^ tnaHM'i* ^twr <m m ^r c^m am 

Ct#^tl lirf^ Wl^ltc’W <pj1pi^I CSfilCa ’ItM ^=1 «Mtc®U 
4yi«mn c®i®it^ w 15## inw ot 'aiiwi^ ^ntf5r ^ ^ ^?f 


V. 


C^Wl ioil(.®iln ^TW *llft<pSl t'iSPlw's «ilc®il tint's ’IBM 


Jt 

/I 

or 













































































































RlMH 




C®RRt ^ « RR|tH<| C&tlR CR RtM <?NC® to RR RR»t frRj ffc to 

^ *rNR*1&m rmf ^wsR *tffat Rtcs, cRtpd to rirrI to RRt®R RtRt 

®RR»SfW 4RFltop& <MW> <1# I 

RIM V0||ij<|| to ©flic's to toCFl ^ <P<U.'0 tor 2 |Fs«p«ti to I 

8.2 gtf^R (Reflection) 

gjtosR Rtot R®icto rmerr srm 
RRR CStcto RRto J lN(.»1 ■’tll'SKI 
RRsRftot C5FT ^ 1^> RER RTRE® 
rcr 4fe*rtH toftr ^tat rmf 

RJt*Rl R*fto <RR> RtRJR CRW 'SRI 

rRjcr riwiw *ntot rr, ^tto 
«ihc«i l^«if5 Irr Irr RtJRt to, rR 

»ifto RM 8)f\s«p»ii | RRJ ^ RCE^ 
dR 5 R e tRRc*tlR e fi (fear 8 . 02 ) 

sm r m c«rr* Mr rirjcr rrr' 
rrr totot rum ^rrr srir 

RTRJtto i<pw '3|lc*i CR6R RlR 

sftosRi rum Mr rrjcr ^ w« r^r tot ^ dRwt i rrr toto 
RtM c*nto rcr rr toR rir rcbr c*im i to RR?it stto^rc «rr* « 
rtrjtcr dRRR't tor rIotImI rrr i 

RlTto ■R®Tt *mic* RIM 4R» RRCRR RR®t, RRR e tRftR RRMR RteRR ^RJ RRJCSR 
£lBlleri ^f, (tot Rt «IRR ^ttto CB^t <RRRR?) to$ r1c*iR fato R 5 ^ M, tot 
CRtSt* iR^ 4R? C5RR CW RR®T, to ««l®Rr RR CRtM RtRJCRR RRRSlR to, RtM 
RRIRIjRRIR C5tW CR3T ^toR^ltofto WT CRER *ft£Rl <p|cto 

Rt dRWt RjRrt RRR WQ R*|R SNR' iflRl Mr RtRKRR Rd R®It WR, R^t=T 4R# 
RtRJR RlWT RtRJR'G RC® RRr i to>I RsRT R®TC® fa RRlUR frr#R RRR 
RR RT ’tlto® RtMR SltoRR SltoR^ (R (to PPTRR 

R1RR RR0 RR (fR5Rt RlfR) I RlRR RR RRRt Rt*0R CR tolER ^ RtRR «RR to 
iRRR 1 r^| R® 'pTRR Rtl 



f5R 8.02: ‘flR 7 RRJR CRC^ RRI RRICR RtERR 
8)f®*HH, dRR?K 'Q C-tm l 


















































































8 . 2.1 slfoxp'uis r 

<ri*r ®itcn qiaM «>ui«»i3i w 

dR> 'SJt^ C$|C^ ®RI 'STRICT ®ftCTt dj^f *fcs «|N-S|| ^ft*flvfivs *fCT ^ <?lfi> i£R5§T 

mm 1toft ctRIR wv *ict 1^ ct 'AilwliSi st^tpf^s ^CT, <?ftf if^ftt ^imI^ 

c^it ^t #%i 'aiiwto #*tr »w 'jirct ctct* ^t 'strict* «*!* 

R’^t's <£TC*T *IC® £RCT^ 1^5 CTC® 4^T m *s**RT ^*CT *CTl CT 'silc a lls» 
*ftft ‘ilOT fojftc'© »£(*? CT »I*ft "^Rt ^ft CT*tCT> fR^T dR»ft 

Ws®T ^**Rt **CT *N3 I (ft® 8.03) 

ct ®ftift sm wr ctc® footer 
■strict ctri* '®ri drcn>t fo’jffs 
*wto ^ctct ®iR*t *®r, 

«lMI'©*< ®fttf (XO)l CT «lf*nf& gji'©<pPi« 

(OX 1 ) <?ftt 8|F®<pfo® ?pir 
(«W1$ <ilw^ c<ii>l R'slii STRjC^ ijc<P 
sits C J l'5| Sjfo'lRi'© SlRll—i£lt ^RjtCT 

PllJt to qlMlHl WT Rt l) 

®lM®® ®f*lT ®CT* ^TtCT CT CT^H ^*CT, 

PflJlW *®R W®* C®H (Bf), 
sjtoto *f»ir *tct® ®w ct <?m (0 r ) 

*rct, Rto *®r sfto®R ctsRi 

<w ^rrsrar eifosiRCT* ^ar # R^rc® 

*1#: 



ft® 8.03:eR* , srr*cr*r CTc^ foiter Rwr 'siimr 

Slt^FFn 


eR® ^ar ; ^Hto=j <jft& <*fr aw fe CT >l^vs«lfi> ^Rt **CT to%R 

eitofo®*fti!ft »r®m$ «it®CT i 


fools ^®: 2tto®R C^lft *CT ®rM1®* wltHs ^RRI 





e|*: 8.04 tor OT*tCTT ®RRR # ®TteRt *RT ®TC*i RRNICT x t^jC® t£ ^ CTR*lt® 

flt«i CTl>Rlfo« elf®ft* <&\m w 


































































TOR 8|R>^»h 




TOR OTtfTOi CTt srf^CW srf^fojfae ®M TO, 4TO 

b»1W$ <*ITO I TO$; 8.04 ta CTTO (FfTOt W5, OTTO^SPR^IJ 8|ffcft? C<^ft TO I 


'srtTprr 'sriiRt 



X" X’ x X' X" X’" 


fi>Sf 8.04: ^ , q|^ih 'Sil^ttPT <4Rsf& (Rl^Rtf® x ®R SlFaR* x' 

^ x' 2[R>R«« Sif®% x", X 1 " ... ftsft ^C® TO I 


si(v»«p«ic-i<si ^ft> ^ar^lt sjRxperi fag TO Wf % ^tt R®lff© fa 

*ll^MWH *Mtb«| R®lt ^ifa 4®]^ Stfa^PSHTO? £|fo*MW« ^RT ^fa 

Tsftm TO rrT ^r TO*r aim ^g, fa®£ slfaroT RRlfi> c®t ^ 

®tf?Rt? 'SRI fcoflf gRt <$i>t ffSt c«ic<p|c-il ^C5T 'TO! ^C® *TOl <P'®5^ 

ell^WH TO CT^R URJ ^jaifar TOT (&WWU (Fresnel) ^ I ^t C®R?t TO^ R? 

to fro, 4 *r ^®rfarcfr cro ^tot-tots 5 ? <?m w«Pt^ aifaro^ 

®® c<if"l (f53f 8.05)l c®l^l vk.^ J il^l<iH 5<pwl <p|(.& £)!'s<p«n*i ^TSf, gRT 4% 
CTO 5%, C.'O'ow fag Slfagf^o TO RR I fa^j 2tfa*P«H TOt *|fw C#f 80° 

faRt 90° tfRT RWfa TO®T 2ifc*M*|V4 TOT TOR* C#1 <RE5 gR I «rHI*ll4 TO* 

to *fffro croit <?fa *tffar to crto tot i 



t^3f 8.05: RH®* C^W <Rf*t TOt 2f%?PFf 'qc.i-9 cgf*t *g i 


TF*fr-*V, TOfiMH, CT-ioTT fclft 





































































cm 

ruriw* crI-rwr r\s «£w®r m «rttR Afar r? crcri fay R?f& «ticr 

C^RR <PW? 'o(l»ml RRR R^Sf ^ff'StR RlR C^ttRtR <£R (FtR, Plfi> CRR RlR R»*(rI 

^o|R RlRtfi* CR 1 T R^f? TOlt R'Rtmi RCR RUs RtCR RRR c'sIrsI CRRCR R^W 

^ItRlUS RtR y*|fclW$ CRRtCR f b$Cb RRCRt fa^Rt RtR ^iDHtW R^t RfatCR (FNttR 
^E><fCC) <p|(,®ll I 

RRR§! R>|lRCR RR®?, RtRtRR RSItCRtUs 
(RCRR^ RRR RCR RRt RSItCRt), RflRCR 

R^Rt wt ricr, r* crcr* 
w®t Ircrj* 'qRr 1r®r r>cr, '©1^ 

RRt CRUs RtCR CRRtCR RR RCSR RflWt 
RCRCRl RRR RR^CRt R? RtCR ^R 
CRRtCR ^iMRI'slW CRStCRt R° C*rRt RlR 
Rt-W 'RtCRlto RW RfR R«#R 
fa*!Rt RM WlCRtl RtlOTlUt RRR 
<ifa>t RlR CRlRtR fCR RC® «RR 
CRtRM yRT>t RtR R? Rf5t ^5RI RR^CRt 
R^ CRRR RCR CRR—'©It; CR 'odCRllJ! 

Slf^RifR'* RCR 'HlRItW C5ttf RU5, 

CRRtCRRlR CRtCRtR? RfcR 

Rt 4Rs CRtRTR ^RL>|C<P RCR RR RlR I 
fap CR RRR RfSf Rt^tUo RR R* 

4CR RU5 ii|R° Rtst&l Rf®f R|\5f «IRt 
RR R? CtlR*! R»CR CRR, ’®RR CR R?t>t S|I«<pf»lvo RR CR^tUs RR®f R|®t ^IRT (.<p|c*ll RCSSR 
«ttCRt RfCR Rt RCR RFsfitCR CRRlR R^W I (fat 8.06) 

RfR R’Pjff RlR *S|tCRlW> ^ CRIRM fR 4R? CRRt RUST ^StRCR *fRl3|C<f> farR RlR 

CRRt CR^o RSlRR iflSt RtR RS CRlR«t RCR Rt fay RMl*lM> TB|R Rf$R> RUS RT UtRcR CRRtCR 
RRCRtl RW *fMl3t RlR R?CR CRlR't RCR CRRCR CRlCRt Rs £l%R^s RRCR Rtl Hr 
«*RS^ ^ RfSf PICRIC® Rt^t RfSf CRRICRS CR$ R^t CRMR fR ^JCRt^jfR C*HR«t RRR 
CRCR RCR CRtRfR ^R CRCR £|Fs<pPi's RRlR RUs| CRtCRt Rs RtRCR Rt RCR CR&ICR CRRICR 


RtRf (RR^°s) 



ffear 8.06: ^R^rR^ RR R? PftRt RCR CR&I gjf^R® 
RSCR wSlc.'P?. ^alRRs RCR RCRRRl 


RRCRtl 








































































8 . 2.2 ^ ^ 

®rt?rcf unwin 'W *wpsm #u*(ott aiR>*MW4 *t^s 

«m?F, siwj^tji aifcwc*M ^ar csiw wi^t <?flm atfwR <?m 
art^fsTs^n ^ ^ ^it ^r aiww&i aifwm ^ar ctweft 
taw ®rwfa «Jt^ ^r Kil^«i**iwti «iic®ii < p sRii^i 1w 

C®W gjl^suppiv® ^ | ^Fo«P«lW<l *R *aifc«l1«1> »r 1 *©*H ^ & fc® 

sl-jifnc-v sejww *fc® i (tsar 8.07) 4 <raw?r alFo<p«i*iw» ^prt ^Jt*® ari^F®H ^®it ^r i 



8.3 ^tofl *N*t (Mirror) 


®nwr ®iHHt Ci^fa) cRflfli « 
a|fo«p«nt»m ^lncK a|R>Rc*f<i baR ^?r i ®it5HT 
£®ft TERT <PlC(«l C*f^OT all\s><p®i<.n vSHctI^) 
j*m atm <&m <fkrt mw* *$ c$& 

4 % ^IWt Sil«<pp|\s ■^e c^m ^ c*fo^ 

®rtM arf®*pf*i® ^ir -^r cffi aift>R*l& fcoft 
«PW i uSPic*q»H Rt ®RJ 'q’ilu^jh (Optical) ^wq 
*T*R ^ atf®Rvfl» ^ 

^tr ^t ®ui*j]RR*iit»i4 aim <&*$ ~s$ <?r 

aRsfS 496 ^H<p| '0||«l<pfi» 96% **!*>, <4 Tjjr> 
atf®% teR Rt ^pr ^ ioo% atf®% 
£®R^?n 



f&aj 8.08: X <^ft>-sJ atf®% x’ 
'oi^lw OT*lt *)lw i 




















































<Rt<RS3H 




8.3.1 8lf^% 


^R ^T ^R RCSRT SfRR* (Ff*lffs <H'Q, ^R 'flllUHN 

csm ^ sifoRvfD ij% fop c*rr ms i 8.08 1m <rw 

«*«!«. X "55®^ PPIH C«tW R^lR AB «iliiilfl SlR’ipRss r«ic,^ C 3 ^ 

<W®=T C^H = SlRxpPi'© C^t*t) i gjfo«pPi\s ^sjfsrat *|R ^||*«iR Ol^FT ■qlfvsw 

ffifc tjh ^ X' ^ R^ W<8Hf6 R-*JtR$ W X «**R« 

SlftoR* I R 1 ^ «Tf C*lC^ 'aic*M>*|OTt Rr «TtC^ grf^ST R^ 4^i>T 

^pm sIRR^^bt ^Rit sjR>R«f frsR ^ i 


^itsRt rR ewlRR» <«^h ajRRwfiR ^ ^Kc«i ^R ?ftr 

«itow ^i RaRt ^Rst Tsn?w ^ *iR ^rat CTtwT «hHm ^s?it tRuto (xp) 

^Rr Rww Rt ^ te c^stw ctpw c^potw c^jwlwl 

araRt (xo) R^i opx arcs opx 1 Ri^sr ijR wt 1 vsRfc xp = x'p vsrc ^ x 
R 5 ^ x' stRR^R W5RT c*lc^ <^R*i fcaR <j.rac^ 1 



aW: 8.09 ffpts OPX arc? OPX' Rif'S? 
^?T: <5 , *ttW ZXPO = ZX'PO ^1?*l 

arc* *w»M c*nsf xp ^ <aiUwtn ^ 

«ftf| 2|R<pffK,»m R?r 'qyiliD 
<^t«t 8)fc*P®H <a*tm ^T 
ZXOP = ZROA ^ITCI? ZROA = 

zx'op ^tcsR; Rife? opx arc* opx' 
arc 'sm op *iRm rctf arc* a$ 

Rwo c^R ^(R *rcHi opx arc* 
opx 1 Rif®? 15 R wrc, xp = x'p 



Rar 8 . 09 : x ^R’^lfarc <pfR<i sjRR? oMl^ 
xp arc? xo ^ TgR 'ailc«il<p flRf <u<(^i<( 


ctM '*iliiHUi «-*iR i£rjR^^ stRR? c®tR ^sn^r 

t*iR *RT 1 (Rc<p 'oiHc^ ^c®i aiw C^NR (Rc<p wlwi '®ilc a il 






















































































'fillCPlH 8|R>*MH 




*tcr < 4 i i H'oiM cfr#r sif^fa tetter, 

PP^ItCT J lFsj *o||t®ll 0<P?5l'^'s "5^1 C^Rlt 5 ? C^k<P 'a||(. a ll<P <lf*i| C^?T ^«l '0|lt J 1 I ifl 

sifoRyw sifefa w <aft mas slfefa fair ^sn?^ ^tw w to i« 

w srf^fa tos& ^r, pt*hp? »iR>j<hm« ^iOTt <^#^o -^r ^t, ^ ^ 
eiftfal 


8,io fro? i*rc>fi> *nar faj ^r ^cn 4 ^t>t R^vo sjR>R* ■#stw ^ c t Ntc s it 

X WY fa* ^lOTt 'SlIiHlil 2|R>*f>Pl^ ^RT ‘*I«f1^sr x’ Y 1 4 'SMl*A« 

stf%% teft ^r<k to ^ C5W ^tcnw <ifa x 1 »*ro y 1 cro i <?Nit 

XY <<Rr CT Mf X'Y’ (IRT <7$ 

Wl XY C® ^fasRT ^NlR ^ 
faEI? fTO ^ YSRj^r x'Y' C&Q 
'SJNI 0 fa^> TO l 

(a) CTO ^ 2^5 

(b) ^>Rm 

(c) C^lletl 

(d) 

^itsrat ^iHW «ihnmm faw^wi 'sr?? ^fro Rfa TOt 

^rnm w*r ^rj *jto<t 'm*$ sif^fa far tjto to to, to 

*llw, Sc*l3| ^09 *H&*| t£H«lR> C^llJ R»s<ll ^VB'Q ^C'S *Hcn I 

(^) 



fa 8.10: XY glt^fa X’Y 1 


>e 

/» 
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f$ar 8 . 11 : 1 % 






























































•PiNfasH 




r 


<£& T^ElT ^ w (Fil^tST tf^BIt 

^ ‘'theut *mr) I® 5 # Ww fspysft^ftew cm (fear 8.11) ^fter %?1 
^»«i<p<iI<i Hffscr ^ ^t fro %?r <p|u><i $<pwk<p Rj'getl^l'© 
'oiliiw* '3tr*iT 1 aw *rt?*r *li® 5 it %?r cbc^ *tpq 1 <*rett?r c««w ^c5t 

^f® 5 ? *iN?, *J%, '5t®t ^ld>3 ■gf® ^vajlfn C3C*1 ^J *M fef OTO*lt I ^ ^R^nt 
BNtfa ‘ p tf^ 1 m Sics* syH^tvalwH (kaleidoscope) ^T 1 C5tE*l «#fBT C3£*t an>f 
BlfaPQ 'sKw *i\bw> OT«IW I ^\5 CS|W S|R*P«1CHI Sites'll i£R\ 'Sfa 

S|fa*MW« c^lailcvm m *ttBT ^ TO 8|fo<M«| 

s**i, R>*$ < PjHl^.cyslc j *Pl 9 f s^lo ww OT*IT w^lw ^TMI'ai C^M 

'ok.«is > esPl '©l^. gjf««par|r|^ «i(.*i < P esPl 1 





gfst: *tf(b4 fffum *ht 
«ll?lll w ^s ^c® ^? 

ter: 8.12 fRSRT ©tilfifvs (flBF 
w to toto fcrtr 0.75 tteri 
tout ^jito ^Pr ^rtwr 
rtw 1 ffifir TOtf Itet 
10 ftfifir ^bt TOtf cstro 
'ailiHM &Nj 

C®tTO fatTO ^5R# 1 C®tTO 'Slt- 

tot Rrot toj wfc TO TOrFtm 

^TO '®|W1 C^T CTOt^ 

(R* It? tot «jffaNj ^t?Rt fipr 
c®r? Ite) 1TOff© to ^iott 

tott TOfrNr ®ilii*ii R»*ic«i^ ?TO 

bC 0 '! SICS I 



fi>® 8 . 12 : ^fWi 8iR»R%f (FNI? W?H1? 

2lC«l1'®T1 ^5T ?T I 
















































































etst: ijfi> ^Ht « 60° c^W <M 

(f^ar 8 . 13)1 st^rsf <oiNti<i 6o° c® c*p®it ^ 

«iic«ii<p *itw? 

tS^T: ©hIRR <slw» B Rijc'® ^Hfw 

^C<1 i£R° R p tf)'© PtW g|R)«Pp|v© I 



A 


tSar 8.13: 60° C^W ^ 
©iliMl* tiRsfgc® 60° «5W 



t^af 8.14: <ft5l Rmi wlt*il SlI'sR^j t'oR <P5)I I 


i£(^f «c*q«p|-fl 5^c<l i£|^T MIQ& ^ C^|T> *£RSl3T <PM <£R5T>t ^«r® 
CSltSRtf^? ^TfsiPT ?lC«lt l 8.14 t5G3f (5HM ^*HC?f wlwilu *HC*f iWJt ^ft 
■^t’t'Sf mt\ <pM<.@f TlR C^Wa C*IC^ '0|l(. a ll 'Jit '©K(.°l 

c^itw csfl^fc Rmi* t£R^r cff*iwi ^1W- 

C*tSFT 8|faRirffl> C*M? *H*Wl £)foR*fi> R* ^lf% 
^m? ern^ft R M? ^ 1m TjTO?? ^5 (SIS? 


siRRjR fcrtr, ^Rs^r ^5 ~tf> ^ ^ fc»R ^ 

w ^\5i (£i^ »M%c® Rfr c?H ^jftsraT ^1 
























































afet: 8.15 to Ctotw <R« TO (R^tW ^ 

« AO to? BO *RP*lSW R1W •HHM HW 
to^i to toci igft (toM to tofli CtoRi 
tofor 

tSto: AOB Cs CtoR g|^o to l a'OB ffs 
CtoN ^Jt's* toRt-Rtto SiFoR^ l f3fa Ctoto 
AOB' C® C®Tto to®* 8jf«%l 

tot, ^ Ctolt to to^* filtto* to to 
tow 4WIWI a'ob' cwr aiftow* aifeftw 

W*lt RlWi ^ A'OB to £|R>Rwi 

alfto* to to, ^tol* aob' 4? arifcfiw* 
toll-toft £lR>R«f ^.C's *itWl ®W S*wl »toto 

aif®tow to to to to toito ^tto to^iw (sttoto^ aiftoto) 
to ^,1's ^ito to Rc^i^t • 



to 8.15: tot tjR* toito 

to Rlwti nfe to to atl^Ptoi 


8.4 'oflilll (Spherical Mirror) 


tom tom tont torat tot wwft 1%^ 
toitom c*ti% toRt torar tot to <Rto 
»ltft—to' c*tt%r «iliiito R«jiiR 1%^ w^w 
to* tow ^iwtor <mr ton cto% toRt ^t 
toCto to 5ftw—to? I to^t totto 
(tfttoRT *ltftoR Cto& to <5t& ^*it *1 
^ijtgjtftotto sm°\ Rita mm tat 
(.’li^lii to*t taft tot to i wR tpft Rt 
'sui'jpIRaioHi aim (Rent to to «*fir tar 
tow ifit c»n% «iHMlfl» torn R ^®r c*tt% 
toRttoi 



t$ar 8.16: tof& tow«r SctJi ^ 
c*n%r toto Rwt i 
























































'SftFTt? 




8.5 'S'Q < n 'oilflll (Convex Mirror) 

ostm ?f? ww ■bito? fas? ?t extern w& fer? c^it ft*ii? cs %t 

W (fgar 8.16) ^FT ^5^ FI FT?lFT ^ FSl?!? Ct*1?lfr FIM 

FNtFTQ Flfi> ^C? CSjft I ?WE? ^ W?Ht? Wt ^ TO I 

jiR>j<pIwh ^5T '®lt?Rt 2J^5 FtMC^? ^5[*t ?? i *I?t ?t^, <.’1h<pfa r (fear 
8.17) v5l? liR^t Wt F»t& 'St? ^Q«T '5f{*tfi>? 1^* FlC^ '0||c«lh 8|f®«P«1CHI ?FF?t 
?s?T W^i ^ 'SlftRt? 3 1Hl*to^H ^JtFIt FP®lt ^FT 'ailFIlfii ?J®Ff ?tt?, 

sfewi ?t'3?t 'o|l«.«il<p <tPl1’jF1l ?f? 'o|to»il* c<PC«'fl 1?F* ?f*fc ?sf? \»K<.®1 'SJFT ^C? F|tM ?f% 
t^5 FlE^ ^j®Ff Ffc?l df [^IbFP ?FT FFt^T t?^l ^FT '0||il*lta FI ^ 
2ifo<P«Tl ?? '51? <.<p«R-^fi>frq> ?FT FI^[ ^ t?^ FlW FpR>| 5| l? 1 ^? 

?FT FFfaFt Tj?^ (f) l 

cm% *<m *i? fifto wn Hfiw ^?c® *ni? i dr 

Flh<pfijfl ?3Pff? ?f? r ?? 'al^Fl FFfat? ~$J3 r/2. 



fi>ai 8.17: ^®T «i1iiil* wtoto c*lhw<i 1 


fiW: s1?M -^wl f = r/2 

^?: 'STSft? ?JM1? 1¥% <flfcr •ptpl' Wf *? ?t, ^ 4? ^Wlft 

sran ^ris® *n?w i *i?t ^ fh% ^trri? ^tft ^p» ?f 5 tr a b 



Trtt-*s», *W^waspr, w-io^r calf? 































































*Mv|T^aa|l 


X (CT^I^g) (iR# Y (f&3J 8.18)l X 

<7lfl> g|ivj«pp|vo ^C?f C*lftc<P i£TC^ I^FCS’ I «(1^1 ^ 

C*1hw>* (&& 0 % <#<s %, <7% OX = r (<7lh(.<p<i RJ%) I B <Sl^> <71 

#nfl» y %£» pifl> < 7 $ %c© on <ot » 0; <7m by 


#l|fl5n gff^PR C^H 0 r ^ <7# 
Str©^P|Vo ^C?r YP to ^ICTI « PY 
<3* Rf*Ts cni5 OX wHIw F 

R-'jt'® C^f <p$(.*q I 

FO = FY im OFY ^CSt? ZFOY = 
ZOYF <MS$ ZFOY = 0j ^ ZFYO = 

0 r 

FY = FX TPft XY r CSlW 

<Etf> ^ Wl <R% «7t t^g«T 

FO = FY = FX = r/2 
C¥l^f ^9 f = r/2 

a|*: Wf <71% ^ 

^ W? 

^5^: ^%n 



fSsj a.is: i£k 45 '* , 'S c i ^n^*rt ^®rp^x^r 

iSff&f <7tf*fRR «(P| t 


^rt=ft tow ^fir <3FW*r 


^Blt <*H*T <7t% «IUMH W$ 8|f®% * <7# CWi (^rat CW (711% 

«>ll*Ml*l 8tf%¥ w <71% ^55T HM (7# RW fcwt 

'S|*q| J '®*q ^G® *t1C3, ®M (7lfl» <PW <^fi» G<F>|v|R 'Silts?, -m ^*fir I 

8 . 5.1 

«rrsRt «rtc 5 1^ R£®if| t>Ru>*i <il$c*m ®rs% <7t1% ^5®r ®rt?HR 'src®t ^bt ^ (THftw 
^ RcerW <7f«fc® ^7T <^fc £RS (TIM «if#r «rffeftw (THC® *tt'S l ^ 

<71% mtwhi siTvoR^TB c^ c^r*nv ^it i 


*»& 































































wilWH 8(f^PFT 




rtl% tor fcsfa p p# CTWfir ^ c*tt% ^3 ®t 

W|l?l«il?l "# 5 tw SlRxpRl® ^ (?# etHc® ^ I 'a||C«l 1 <|i ■# C^tPt 

c»n% ^Rm 4i7T *i$e* ^Br i fa# tern #iw 3fc*MW4 

faR ^l®lw slfcR* ^ C# ^*ur <p*g® 

(i) PP^t ^PT (far 8.19, XN tet YR #lT) C# WlM 

sifapte^pr Pitw Plw c»iRc<p$, Ite' Pr i 

(ii) sr*jK w*p?r (fSar 8.19, xp) #i[fi> sifaMwa *fir wr ^ pr 

lift# (pq) pfWr^*5 (f) PlPP’^ter 

(iii) v *l1C«1l4 fa> ^®T <4fi> Pllw Pfc^ C*lR<P RPJ 

ter 1 ppPrT «iiwi4 ^ (fear 8.19, qp) pp 14 I>i ^ c# 

£f*ff*T 'OK/spsi « *TCPPl®T (PX) £|1 ®«pPi® I 


®ll*l?ll <4*R ^ fa# faR 3.1*1 <PM 8|f®R«f fc# <PHC® *il*R I 8.19 I&WI ai#| ^3®f 
^IfiRBr RRPT XY aR# ^IW Y PlPP ^R®TT R fajS® ^ C# «W®lM 
£}F*APf*i^> ~sm ^strbt y tested 

Iter *Tfa, ^It? ^ XY '^P' Y faj^ 

slfaR# ^ yo o^fer ppWq 3Pri 
c# fa> <aW ®rhc® x faj 
Pfc4 'oiuPtc<q» 'ailw# #tr 'oiWc® 

3Pr, «ii>iIcm c# tartar Rt 
x siFbR^fE5 pr 
pRR p^p ^rR*rt # cspr cr 1 



x 


Y 


fear 8 . 19 : W=T ansffr XY wteH 

3 NF apr elf&fa X’Y 1 c# £W 1 


X faj?T £|R>R*I <R?T <P*R 'StU 
#ir 'aifaw t£R# ^sflpR "STOST 
»Ml>lfil 0 W -p ^#1 YR 
#Hf^ W WSf *1^«|M £ff^q#o 

^«i y Rw ter ^ 

tttibe ai^'oiw n R^c® siT®<pRi® ^ch x ar<r Rc^ ite^ ^rtw 1 R®)?i ?f*iif^ yr 
aw rw >iiii^H®iM (?rc® *nor, c^flsr ^s®r «ihhw p "K wt*r 'sjpt 

PR F ^5 <st^» ^|ww ^>lw^ FP C^p - ^ Q <aw tes <1 iRw *|#l 






























































































w 

Fp GNfl»t ox Grttw x' fajps Tjm^stfx f^<T 2)R>Rvn5 X' t^rei 

x' csfc^ oy c?p<lftr «*l?risis^rPiter y* t^jc® c^§ qtyictoi 

fijfo«MHl& ^rTO X' C^IW CT ^iwt «e)l>llcw ^ Y f^jiT el^MHlt 
Y' fl*5 «W I XV ^RXYil? £tf®% I 

Wlft X'Y' ^ w XY C<lw £^iTO]ff ^®T *(m W ijBT X'Y' 

W c^ I SlI^R^ %R <imR 'o^'a«l ' 0 |l?|*lli| SlfoR* ^i 1 <M «£$ 

ism csfPT ?WT nw»h, ^ *M’4 R'*>Ic.isi ^ £jt?rtw%f iM>t i 

c^wi^ -to x'y' &m ^ii^r >tfaM»it<M Ri^Qns ^ «it, ^ w ^ 
if% sdvsRvfU «miPT*ifc*i ^tcs^ «rtsr «mh^ ^rNm^Ri? eilfcfiMM *iw 
' 5 ®i*ii ^*w * 011 * 1 * 1 ! ^®i(.'o *nfir 

(a) ^ ^c<i C 5 !^ R*<j*i 'sjfaNtCT 1 

^ slfaw s|R>R*flt> wkh R*tj« w ftaR 1 

(b) ^ s|R>R«ili 5 ' 3 i«q| j M><i 

(c) CTM 

(d) ^ '*it«i*il cslw» ^ *itw siRR^ft w C 5 jt> 1 

8.6 ^R^®T t’llflii 'oililll (Concave Mirror) 

tfRftt' WW b|V)Cb<j OaVsM* Wtfct '*H^> S 1 
cm% ^rhi? ^ft^r^s *hbti <^m?t ^ 
blUtM C.v»vs>W-sI Rc^ ^t R*l>il§ 

(fear 8 . 20 ) CT’ltw csmm alRR^ID Cffc 
tm wra ■5W£tw ^ ot siRRvfts tepfcr 1 
(?5tsrat ’5%®T <&m bNblJN ^ 

in?T «, w ^*rsi 

WHW <4<llM 'qlt'vs 'Oilers Tjpa' »i^|(,'o ^It^, 

c&ttz cm* ^piter ^5 cpnic® -$zm 

Cw *iwr ^mnt ^1 ^r ^mr ^ 

^tc*t sjRRv bsR spot's c 9 traf^ 

^ J '§S file's '0|l<pl« C^IW ^5 S|fvsR>f t'oR 
<?<\C*> ■ p |tRR—^ W ^5 2jR>R»f (R*fc5 



f&ar 8.20: tfRsfi* C»^C5? 1 ®f?*t 
'OI^'O'I C^fl^F '0|l?llW 'SlC'oT ^fW I 
















































































RfeR? 8l1Vs*MH 




Rfi* i Rr tow tow tow rcrt ^rtot tor to wro Rt$w? sriRtoftt 
v»c,«t>i c*tw i <jjbiw» * 1 ^$. “Tt^, «art?f <4*1? to to? Scute, crcr rw i 

(row tor Irsr « to tor to TO*t RTOte WJt R^fro fcaf? rrw 
Rl?ft—tSte £fTO TO*! Sc*T>l 8|l'®fi»l CR*lf| l) 


Ricete crow to* i>i*icn r$m? TOtSt $w tor? tor to? ob^cm wflst tow 
tor? tor rm to i Jitoit?? tow tor tow to^t cr*icr? TOi 

TOR* CWt? *tew* $W TO? C?CR RtWt grf^Fto TO®t, '0|<i's«i TOR? C?TO TOR 
t'O'OMI* 'q<|'0«l TO? c?CR 8j|«<pteivs ^t? i 


RRfi> TOW TOR? TOlwRsj TOR CRR 

^w tor? ?totwt sttoro?? *m to 

1**$W> tePl'o TO (fw 8.2l)l ^RW^ R?5 
«£lt toft TOW TOR? CRtRW to TO? 
csi^ to[ c?er <£ite to[ *r*fw ^^51 to^ 
CRtRPf ^i TOR? ?to Cat TO CTO 
TOR $R? C^ Rtwte TO tow fito 
?R? *t?® CR>t CRRt R?W?'faR TOttW 
TOW TO C*f*lt TO? Wte to[ C^ICR 

TOit^wt tiro ^i toFK ct*ito 

toe® C*fNfWl? TOt TOR TOar TO 
TOP (Rfwlft) CRtRlR to[C® C’fNfWt? 
*1? TOR ^tto CTO RCR (TORft) i 


<^to 


^ r = 


1 

' 2 “^ 

s 

h 


s 



^1 

l r^-' 

" S7 S' 

c 

S r' 

M 



ffesi 8-21: ^lTI*Tf^ ^nj 


tow 

RR: TOW TORCR TOR ?f*r CR% TOW TOR tow RTOt Rf? TOW TO 
CR1TOT RR? 



T§R?:R%n 


^W TOR? CRRWQ TOR <flR$ $«? CTOflTO, TO CRlRlR ij?R R®W R5W 

^%r ^pr ww $w to? tow tor tow tor to to i $w tor? rwt 






























































































■i.'SO 


to©r ctotr ^ to^ rjrito tor* i 4# -pf ssm r*ri to Rt, Rnrotfl 

smt*# toicr TORt o©mto to® czps faro i 

8.6.1 ^5®T «HiMlil Srt^f 

tokr 4c 3 # TORt rrcto rto w?f tor to* ^s*r toto ^ 

torrto stfefar Mr toh tos*t toto ^ rrcrr siMrr to toi TOftt ^ 

<?fito ^ cro r*r Rtror torrcrr siMrr Mr ^r, c^pr^m ^ cro cRft 

*jRS5 RRC«T TO RR5SI £|I\sR«f M%TOl 

<Rfi> ^ r*rr tot tort toto Rftr c«tt%r TO5*t torr ^iw drofro ^ <?# 

(TO (R^ 1 cnt% TO©*T TOTO M# lRC*R ^tRTO R^R dTOTORR %R 'SfHC^ 
■#5tCR siftoR* Mr TO <7# RjHJf <p«k.vs TOR: 

(0 ^kto Rftt Rjmttf rrrr Rt cto cto^to (fe 8.22 , op 1%*Rt on ufar) 

C 3 # «rw^>lc-q 2 |Fs<pPivo to cTOr* tfTO 4CTO f$R* c^fnc<p^ fRTO RR 1 

(ii) Sim TOTO RRtTOM (fe 8.22, XQ) Rf 5 # dTOTOR RR CTOtR (F) 
#CR TO (Qf) 1 

(iii) TOTOR^R ftR* RfRR*©RCR^F (TO <*TCTO^F Mw%R 
Ito '*im 1 <TOt^ ctot toto Rf% (fro 8.22 , fq) ctopt Ito cto <?# rrh 

'oiws TOR '>i»ihs<ih TO (QX) RRxpfa'© TO • 

toIcr TORt mm torr ms rMrr Mr r*to tor 1 

8.22 fi>SR TOl>t TOO*T TOR CRTORt TO^, TO©*I TOR# CR CRhc<PS TO*t (R^ 
CRlTOFR CTO TOS 0, TO©R TORR (TOR fR^ F 4R* RRf TO XY R*s^R Stf^fR# 
TORt Y fR# (TO TOR TO5®T TORR P 1RTO d*5R#F© TO TOR 

Y TO 0 iRTO #CR* iTOR TOR1 CRtRft TO^ >*# OP CRRR 1%*Rt TO Rffi*© TOC*R 

CTORt ^S\ fa’^C'© RTO, Ife CTOIR (R^ TO C 5 # TO mUS TO Y 1^[ CTO 
TOfTO TORt 4R# Rf^TO 5 TOTO TOTO fTO TO, TORt TO C 3 # RRf| Rt, 

TOTO TOt X fR^#R firi^fRR TO^RC® *i\<m$ (RRR CTO Y iR^R 2##TO R^ 
TOPt# TO RRt RtCR 1 X I^R 2tf^fR¥ TO RRC^o "TO ^ CTO^ ^ CRRt 'oitao© 
TO, CRlR# RtC6^ 2t«R CRR# TO OX TOR Rf^o rrR, «#t ^oR TORtC^ *RTOR TO< 

yg 

RTO fW (R^ £|R)<i»P|v® TO ITO RtCRl fTOt (RotCR TOtCRt TOC^ X iR 5 ^ CTO 5 % 



























































































































toU ?C® *tlBT ®ire? »1>IH8HW ^tot to*, ®imt <*m wo c* r£T to 
*whmh ton stftosnR? *m pfi^t to to Tim i ^tto q to^ ^to® 

SjfcxpPl'® ?C?T F R**J Pttil Dt®l <llw I 



fi> 3 l 8 . 22 : '®i<i^»«i 'ill^Hlil ^5 c<p| < pi i i *jsw'sw ^Nt Rd°i stf^f^rf^ crp*!!? i 

x to «? wt to afaMWii *m no qf <*m to te? tfm? wto 
te^ ?ftr tot ffito ^m <&m c^ \ xsm *E*r extern sif®to to 
■55® *imw m 1 to to ®m *n*t c«i^ ?m *E*t ®i 4 iwi ?m ®miFr ^ ?c? on gpit 

<*ms FQ <5Nt to to X' toe® to® X'^X^ Slto? 1 ^ to 

<mw op m*im «*m 4to toc^ tw xy iw ^jmt toto x'y' oim Tim 1 x'y 1 
<?e? Titomsftm extern ®E®it m, ^ ^rmmm trr ^ to toftto to 

?*tcto «<ft 2if®tofi> ®mr*®? totoi tBar c«im* tee^ stoto ^r ^ 
^vst-^^m^rat ?to crpmmtoF to^m, stftoto ®to ?® 
^mi to <*)to to crpi^m top® ^nwt ?? ®w grftoto ^iwi4 to ®n*Rm 
aiaiits^H ^c?i Tjtw stf®to tor ?mm ^rj ®E?rm tor ®rm fto® ?j® *imc? m 1) 

<*mtc? ®m®®r ®mnm crpirpm c®®c? extern to siftoto c^tr 

(to c^m CT'QTit Tim»; 

(a) srftoto? ®m^irn c^mm <to to? ?mc? ®rm®r ? 5 ^to 

«*m 1 ^''§n> tfs^ crpmt^m ?e^ ?wt 'e? srf®f?w? ®R*?mfi> "e? ®® ^c? 1 

(b) to®RP®? 

(c) OTM 

(d) sifrGto* tiki's l?«?r ^<im ®m «i<hi<.»is «*m, ?® wi^*m 
Tjtc? ®m t't^u’s ®® c?c® Titmi 











































































wW' l l ^5 CTlW 


toi TO» w £tf®% crofl ^©ra «ift sifcRijfij ^ttos ^wsfw, tot 
smm tost afcft* <ror, TO^ tow afoRvis tefit to, tow TO 

TOj «ll(.®ll <,<pei^\s TO (fsaf 8 . 23)1 



fi>ar 8.23: «i < q'o <! i ^fl?Rt?I c<pl4»l*i 

«Wt*i 8l1©R*ffi> '5 (.*t>I 1 

' fTO ^ f3ft> cs\ Sc-olbl'G 

<TOi QF ^ RS C^tt X 1 


TOtlttM TO XY *<TO Y 

glFoRvHS *MMlMH TO 
YP TO* «ltTOl X Rhj|U« 

TO** c** ^srj vaiivic^ ^R> 

TO TO^© TOl c£R# TO 'TO* 

^Icsf ^■©uh xq ^ a|f©^Pi© to 

4 fi> U“b*\$ PFWT 1 *^ F tSRT C 5 ^ 

%* qf *twi filter TOft 

TOit f frspr cro- fro TOs© ’til? 1 

4fi> ©R©»T ©ilflita 2jf©*ppi© TO RS 
iTOW awHMM TO TO, TO't 

w*©*m to? TOit TOnw 

Sii©<pp|© TO C* W*f 1^3* C®'5* 

©itwt ^ vsi? TOW iSpSt *w 



t^af 8.24: '0I4©«1 '«>ll*l*ll?l ^<pH> ?*§ wl<pH 

l j$<.'9* *Ri* *WW 8il'®fi*li> Sc®5l 

ti)?? C^|T> ?* I 


I^JC® C^f TOC!?, <£|?S X 1 t* 1 ^ TO 
X 1^3? TO** I *TO?§; X' 1*^ CTO 
PO GN? «*RT *T*ft Y' l^o <^t 
TOW «IR* X'Y' TO XY <4? TO** I 
ffNc^ TO s)f^>Rvn> 4*1* *lw 
CPNt TOsff TO** cT0far I 

8.24 f&CST f*f 4*^ f**? TOtWt 
TOW< XY OTlTO - TjTO* 

CTO (TO *Nt w^l 
4*tW ***fi>* TOW Wfl» 1 

**$fl» TO f^ croi^r ij*w* fapr 
i^5 TO TO TOft ^ TO**ffo 
"TOT 4 ^ 4 *^t 8.25 fscar otsr 
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«llWH 


^'5'S 


^ Ri, eif^^r RRR RRt f$R ^(Bd Wi crrr ^5^ 
r^r 'm t^ 5 # faf f%?j rhr 4R?r tffcsr crr ws *nori crrr ^ 5 ^ r$r 

CRftRRSgCRRRRRRR £|fR%RR 4 ?R^T: 

(a) 8 |R>Rum 'aM^M&l tR& RRR R^ crrr RR 'Q’R I R©^ <#R 

C4l4l>l 4R* RR5R RUHR CRC®?T RRRR RflR gll&fiwn 'fll4>«IH&l 
o<p«as R$«i i <^fi> *lfw '©i<)'®«i '©il*i«il<i <w>'©ls <RR <RR <il$w RtR '®kt«i 

rr rr crcrr crrri ^ r^ f$R cresr «*i?r rcr rirr 

SlftsRwS '©IR^hBl'Q $£<1 t<PCttJ I 

(b) £|R>R*fiS R*sri r$ 4 *$&lt 4 fe rR stfR% <R RF?T CRTRRR *f#f$R <?r 

3<P^ SiFaR^ulc^p <5^5 *JR ^,c®i ^Bl*. RR £|R>R*f i 

(c) 2lR)R^ i 

(d) 2l0s1<wIB<i Ir©?' <p-sic.<i 4fi> CRRR RR 'Q^R i RfR ^ CRlRR fR*j[ <*R? 

<R>Rl« CRE3RT RRRER RCR RtRR 2|fRfR?fi>R StfRf^RRR^ (RERR5I R5 
Wl^Pl iR^R RRlRlH. W R51 <i-a§ 1B "3RRR CR® RCR R^R RS '©k<.«1 4R 

RRR RR RRR R 5 ^ (^ c^i t# <5§t <|^\4)R CRt® RCR RfRR 

£|foRw« RR^R WS Ufa <^0R RlRlteM ^RR i 

RRR SblRR) RRRR RR ^3R (£]<r R|iMl« RR 3FsRw« RR^TR RlRR ^©#t 

(RR RRt|i RRRT R^R (fiRfiJv|M ^3j r^R to <fft RRTtpIt RRF© RRaR, ^30 

/-\ 

1 i _ i 


3|RE»T u RCt^. RRRR ^ (RCR R^jR ^R5, v S|0®Rws *|R5 3)R? f CRRR 
ij^i 

RR»R 2tfR% ^RtB MRRI RRR RRR RRHR OT«R CRRT RIR (m iRRQ 

(£1 RR5R StfRfRT ^®R RR RR i CRRR (RRR^ CR^R RRsR 2|F»Rw ^fRRHRR 
RtMR RR, Rft 4$|R ^ CRtCR RtR CRR R?T, CR«ltR 2|R>R^0> CRR^ 

^1 RRRf RRRn ^ (RRR C&RR (RRR RRR Ir 5 ^ ^ 1 W RRR tw RRR 
(RRR C5RR (RRR RiR CRRR RRR R i 


Rft-'so, 'ihl^R'feh, w-io^r cstffi' 





























































































































aftt: 8.24 to ^R[C5 XY 

fc# WS X'Y' 41 ■#? 
X'Y' 0 ^®r ^BT Sffcfof 

c^im^sr? 

%WT: «flfl» ^1^ elt^R? i ^tcs^; X'Y' 

"*# 8t^a ^ '®ta,c*l ^1? SifoR* 

XY I 

SfJSt: 44'9®1 4liMl« Wl<M»i ^sP* 4sl 1S^ 

ftflft 4ppfi> SlfoRvlB 

C^Wtn C*f4t^l1W? 

'5'Q<(: (f&4 8.25) fW 4^»$, 'Bfls’tlH 4^ 
'aii < piwfl tseSt ffpftTitRi 



ifeaf 8.25: 'OH'S®! ^ItTHt? Wl<M>1 4^ 
4 ^ wwt?i %s?6t c^Nt to 1 


4^Ff C*H% Wim «||iiHM tWMWH R'MMB’J ftofl, 4^tST flfNt ^ 4M« 
c»ii»| 'oii*ml ^R 1 

8.7 (Magnification) 

'41*1*1 CPF*lffs C*fc?lf| CT 4^t 8|^© ^5 <?fC^ C^tt> ^5 

^ '®|$, R^SI^lc^ ^iHlt 'St'lj R^^ ^C®1 4^t 1 *t^f 4*31 PIC'S *ltC^ I STf^tof& 

^ < I J '$ <pvs ^5 piuIct m ^®ll ^?r 1 4<Pi>i <1 J ''SR Wfa "53T l 4^? '»R 

2f%Rw? ^T l' 'si^c°i -^b^; 

l' 

m - l 

^rat ^ C&RlWlt't <&m ^M 3 CPfft, *ttf*T CSfttf CPf*tC5T C5#tC^ W ^s <3^11? W 

cDRiwipr cp?^ cute <?r ^®nm w ^s cpNtw, ^ d»Pit**it»ftr to=T i 


$pJS» 



















































8.8 ’oihth (Use of Mirrors) 

8.8.1 ^t*w^nRt 

bts#R ^>lliHN ^ W5W C#t i *T»R^ 4 «*Rm> ’itot qlwlt* 

q-tfftw W ^itW I C$W ^IWsR 

^r?nra «<w fa* ^mi ^ 'eiwitw W{-~m ^A^vo ^ ts&jh 
rffcfa ^ R^I*mm sifa^s ^m t^ w fa® 

JB\ 

Wt «|1 iHN Sllfcfa ®R «£TO ^tOTT *lfa®5T I # «lUMlW RM 90° C® 

C^f wUlM^ ^Rt &WM WP ^®T *lA^H ^ RT l # RfiHT 

fafl faPBT *|ffa CRPt (far 8 . 26)1 



f^sr 8.26: RqRtf ^RRtn sif®fa v5R *rc*ft m, g|f®Rw <aiRf« 

^fi> 'oil?i'il(.<p i 

il^l'lW (W5T *p fa^T C®tR ?ffl ®tM, *T*R Ip alfalRtfR £ic?iNi 

Rqm ^bht wh Rt w far <£r gifaRR ^t ^r i 
*l«m ®T*uIki OT*R *p?lt*lP * 91 ^ *im t^rc?j «ilc«nlc<p sifo*pR'© ^ni ^TP i 

8.8.2 ^®T ^Nll 

Sva»i «il*iil*i c^ilsfl <£f^ gjfoR* fc®R <p$l «il«i '®R, "^5 wlc»il *^*1 jc<p c^lB 

* TstRpmr ®h?rt w w^?ri «nfar w *ttf® mtwm w 









































































m W (FT ^J *ttf®?T ^I^.'olw^l ^^<.1 %!l? f»$ t^RT 

i <*te Piiw^wic'o mm wt? c^tfr «*Mst mm tote «nf^r 

Tgft^BRIt ^5 <W5T WHMt C^N^® i 

8.8.3 ^SS[ ^Rt 

mm ^ri?Hfa ^rot ^ ^mi?r ^ 

tfePlWlttf I <$$1% >Mtb«l ms mi >Mtb(.*l 
^ dsRwktt mm «w <&ro ^ i 

W Tp? OTtPff C^te 

fopHG*? «IW<I> ^5 ^3T C^NtRl^ «1^1t 

d5teic*<pi<.*fa *rt%9 1 «il»it«i ?rfw ^TCT, 

«tM d>Pit j *lt*fir *tto mw ^r 

8li«R«f fcoft Wl CWtf «!^®®T «d?RR 
«i1+l4 ^5 ^w, c^iTS '®'s wf“1 '®il(.°il >r?£te 

^5^ W »Hf £|te>te«f ft®1% <P*|<.'© < H?IWI 
■sj^|%' -SR -qs -qs Cbfawlc’t mm mm 

«l^»l q|<MWl <HlU+ID 4H*W «||t«1lM>4 
»i>ii*teiiH to Ml wti wt^sf mm 
>ii t>«ii$d} ^©sr «ri?Rt w m\ ^iri 
TOifir *nw pfi^t tore (to 8.27), ^©te cffi mm mm sttoto m 
*whwii*i to m m\ remr &hPh T#to c*r SfateS mm mm 
w^iw'Q mm ^?f 4^# mm mm rntm top® i 

mm mm wi^ re®re to* siiwt c^s ctw ^ ^ atl^to Ml^?r 
«te reM to ^5 c^Nre ^ra mm mm m\ ^ i tsw? retestof 
^te 'ok.w ^*te toi mm "srj mm mm ^min <p«i*i i 

8.8.4 tolW^lteto 

<£R# sNcste m wimimm to® mus ^i 

mm$ Ml mcs ^ mz. c>te mmfc to m$ rnm^\ mcs ^ ^i 
rem^t to^te cwn mwm <mM mm$ to m rnmw m ert^to 



fe^i a.27 C¥f^pr 1 3?TM 

■'P’flC.er pfij 'Oti^Hf-H alvsvpl'© 5A 

^h5-fl[°i ^fc=ni tec*tw t^cst «it->iw i 










































































































«nwn alwR ^ 

w -D'oiw <rss RRsRtij rr£ rt »$ito wir ^rtcr sip w 
R’fr p <£r* p’tmR *ih<ikw Rtf® pfcmt wff wi^wo ^pr p# r® 

rpr 'iiivji^ ^$®gri rp$ fRRtRR ^f®? Rt w ^© <£ff wrmt <sk?f ^rj 

WRRR CRC® ®R i fRRtRR t§T^f®\t?R «t»i) 'oi(,«i<p tracrra •*iu>'®*i'sl 1S4>I<1, ®R RtP 
®Ht*ll4 Rf$^ RJMR <£Rtf& i 

Rtf® ^HfcRR RP cpr Rl$5 4^1 R^^K itfPR RftR, <£^ CRCR CR^RR Rlf®R 
^$®r pit® *m rrwh ^®r ®r Rt® r*re® Rtf® c^Rto w faflt crr 

RtP©R RRCR1% Rt I CRl>t ®MWwl ®FfRKRR ®RJ ftR' ^ RRt P i ’trip Rl*IW<l 

cp «rl^ ®fpp RRsf 'oilc«ilR»'s rp, c^rf& <imlws pnJt jjfiPrw fRp ®rtc^, 
tRRf® crc® Rtf®®rt*rc® <nwr^ wtr® *fltaRt rr pwj 

RWt$ ^r rsrc® p Rt i <£r*r rrr Rtf® Pirn ®rr ^ rirer p, 

c*rcr p* wr <rrr rirrrr w <?# ®?tRt® p i cwi rrcr tor t®$ 
tor p* ^ *hpt *n$®lws fpR rktf i c# «iiRRk® cp wrri cwr rr 

(7TSRJ <£$ ®!RRtRM P *P®Ri ^R^SR Wit ^®R RRR ’fife » CR p[ RtRtRR 
<4h<llp RR RTCR PS CRWR *lh^k*1 fRCR® RR RP R'StTR RTW I 

8.8.5 *tt^ «TtoT 

RRlf® RP®t RRRR® '*lI<M<ll<p| P ^iRR P 5 ^ RtCR 1>g-lRg P i p[ ®1^ P, WtR> 
RP^ RP®R <£T® RtE*t ^g RRI® ^5RJ Wt ’tiR «IR i ^ 9 W^ RRsR ^ 
» w to «ftro ^ i vsR*t<r3 ^rn?r ^wt ’fit? miRt 
^tt^R i Rc*R <K3 R’R SIR RRC^tC 6 ! ^1<P IRC® P Wt RRsR 'SRI 9 tl*l Irr '©ihcs?. 
CT^t erhta C^RRt ^’IR «ltW Rt i <£|R^R ^R^IR R^c»ik'© 45° CWt R^5 '©il<plw« 
W?l WTt RRftRf PI WTRRcR^ « RR RtRRRR^ RR©R ^rj Wl 
(?# CR«np» 'RR <£R° RRsR ’tlt^ bHIWl 'gRRl^R^otCR iRRt’tR RRI 

































































































*W4R«*H 





1. 



<pw ^<il ^.c'o *||m? 


2. C5N »RCW3| CTf*t *ttH ^ll« vo|^t»l '3FTO ®IH 

Res 

3. ^Jt5T, »fl C^T? 

4. ^srtc® hi <w«it -m ^t <rr? 

5. c.eflll'sRntui <F5 wRit-'pIcM m 'spur '0|<j\s«n ^it?Rt <u<rR ^ C^*T? 

6. W sTtvo<p«i-i <j«|(.vo # cm? 

7 . CTRt? 

8. W*t ~m\? 

9. giRtRr ^»l&9 4c*n? 8lf&% s}?pl?r 'Q It ^ly 

10. mm Tf*fot ^#stR <\\*&<i slfoRv ^?r ^ ^tf ^km *iklc<u c^Nte i 

n. ^5*r *kfot <?l«lc<i ^Rl 5 ^ sifoR* ^ot Bum i 



V J ) 4* 


1. 8.28 f5C3R 'SJffSf ^JftRt ?kt ^ItC^ I fBGS 



<&mt 'SIlMl* <lf“t|fij <RRT ^ICT 
0f%31 

2. ^®f « XY ^SRJ (m 8.29 a) 

sifoRyfiS C^lt? 

CENT'S i 



3. '®R'®°1 '0|lil*il?l XY ^RJ (f&ai 8.29 b) 

^“ik 3R>R*ifc C^Wtn j§af 8 28 : 1^ C^W ?Rt ^13RR 


"55^ CPNtQ I 


iiH>fl5w> 'f(lc 9 ll "5CC51 


*o>!» 


































8tf%*F®FT 






ffcsf 8.29: (a) 'SfT?HT?f C^Fl^f •j’SC'^n cw'sw ^g I (b) 'StfTRfa 

C*pM»I ^NT ^g i 

4. ^55T UlltMUl XY <I^D<1 ($3f 8.30 a) 4^ SlfofavD <35ffla 

i 




(mj 8.30: (a) *01*3'»°i «||*iUl ‘i?ic, v g^ ?Mt <i-^gi (b) *oi5'»®i 'oihiiii 

c<p1 < pI j i ‘jtu.'g'fi <il^,w ^NT ^g i 

5. ^®5T *mm XY <1^4 WV (f53T 8.30 b) flpif <4??F 2iR>f4VH> C^ltt 

Afrit'S I 


■51^ tallfcl *IW IS* (V) f&* ^8 

1. tS^5T*f*f*t C*t*lt?T 9J9^I«I ^8? 

(*) «nftw o*o 

(’t) (*t) 



shsr 


































*80 


2. 8|Iwp«i*i ^*\a 

(*) 4 0*0 3 

W 1 CO 1 


3. *IWT ^rtPt 

(i) *i>ii*i 

(ii) ,p t l iRf *TfeT 

(iii) W't <?IW^C^-S *rf^s 

(^) i 'G ii 0*0 ii 'G iii 

CO i 'G iii CO i, ii 'G iii 

8.31 Bwi* «ll(. e nl<. < ? 4 'Q 5 SftSi?' ^S?r ^G I 

4. BO 

(^) fo#5 0*0 *lfW 

(«t) voivs)*® l^fw (Sf) vaivsjis 



1&3T 8.31 


5. BO 2|R>Rws C^W?f 

CO C*mp[ 'Q CT^?T CO 8M5T <SFt<FtOT 

CO co 'G 'oi-^lpm 'srtwi 



#3f 8.32 





























mm grf^R 


1. 8.32 

(^) "#? 

0*0 c^t^r *rt^ £ft?r*f •rt’ltett ^ c^r? 

($0 f&af i4c^ Tf’fa (?*l^ pq sjfoRc^ <pmIi 

(*0 £lt^% 4lilCTO! 1 

2. fpar 8.33 

(^F) slf'iR^ ^»iw> ^c®i? 

0*0 *F*fot °i«f'»i<.^ ^arMt^s -^tf i£rs^ «ttst -f^c^ c^r? 

(’t) frou? ^f®«p«ri fafa ^Ti 

(*0 PQ *tfos Stf^f '0|«qh8<i—fwm ^ut 'Wtl 

3 . ^wr wif^ i^tpr ’tfwm sm 

if'fafa mm 2cm <Flft <lNm »t% ^ 3.51 t5 

sj&fa c*fo\ *t% iw 6 ft 

2rf%% Cff*lfls C*t®Tl 

(^) ^t? 

0*0 1%t§ f^ R.c^iw ^5»r *T*fa <u<^i*i ^t ^ ^ c^r? 

(«D ’tfwm gf«m <MfSH5<i gjfoRw* frraj * st^Mr^iti 
(q) ’tffam t^i *pfc?i #r ^?r ^rf^r? 


^t-'ai, j»sr-io>r cslfr 































'SPORT 


(Refraction of Light) 



TSIlWliT m M(*» 2.99x10 s m/s, ^ftCTT *PR CTlOTt WOC* Sim 
m ^ ckiw *n?r <*rc^ silSp^ifiJw* ^jnjt <pnin isr* sif^^ti^^r 
nlf*t ^n'aalRi'o ^t rmk* i c®t^rat^CT^^?i^; t*Hlc® *ifaw mm mRr 
4^' 3 TtMJ 3 T ($&> ^Rf 'SjftjW <n\vr\\v 5jf»t[ wm^ri 

mm oft qtf sit^wt? w®fM cifrwi mu w® ^sff 

mm *H0ri ^ vator «W ^«raip®#t sit^im =fl=it %?i 

«ilwlii dfa*nHw» <u<i^)5i ^bt ^®r mm fcsft^it *iftn ^tjS; ‘Rim 
■f^Bf mr «rjbrt df®R*( fcsf?r ^t ^sr w^H's ^tojibt 'shIHH ^Rit i 




























SjlWct 


*80 



4 


• 2jI\S*|3C fc l3 ^J3J TOJt ^PAGO *1151*1 I 

• ejfo*nHH» ^iNJf toons i 

• ®|'oJ*to|)M 2|fc>*MH I 

• ^MfU<pjh <pI$<iIg<hi <iml<i TOJt <p<ic'o i 

• c®i®i 'TOJf *TI?R i 

• V0|k®ll<P<lRl^ &?llw^lt '5[^*1 ^»G$ G®1 8 1 3 1^I* , S Rfcsj ^lf*t i 

• W(.«i ^ ajfeR* 'ail(.®ils» sPiis GNiIg'sHT 'aw*! ^ 4 1 hI < p?k.'® i 

• c®u*i3 Wot ^JHJt *11^ i 

• 'ailMM* R>*Ig<HT "TO C5tC*l?T ^JHJt ^iw *fl^ i 

• 1^[ ^Ut ^g'® ^H?!^ I 

• ^PSG'o I 

• ^#h famut w 5 ? to w ^Mt 

*?<IW *II<M I 

• «ilG e il^k ^JKft <p«G'o ^ttM i 

• toiFni ^)<5c»i 'Wft siFo^mc^ ^ml* TOJf ^g^ < 11?R'i 



















*88 




9.1 ^Ic^iN (Refraction of Light) 


C®fa?Jt *3 TOT CTO C*t^ 3 ^5TtC®Tt TO 'SJfaPT CTO* ^5RJ "SltTO TO*f TO^o m 

*3$t5m srtwr^ TO'stfqpr csi^s 1^ft?r-sitwr 
to ^itf^r^Bt m3 sm "sitwr fro ^ro i£rr <?r Iroft ^nro 
toi^i toUi ^ srfroi to sm 3\m <$& tot 0*3 mm 
stm to <?i 1roft TO*t ^t*to TOtsm tot i ms30 ^ <?tm to 
TOt c*ttfw cq trots mm ^tcron m3 m \ 

mm sifroi mm w$ 2rfro*ii*F m <fr^t ^ (n) mm ^r i TO^t wtf5, 
’TO ^TOH C^t 2.99x10 s m/s, 4<T? ^ TO CTOT 'srTWRT mm %?f 33 
^ (3*0 TO *11* I *30 *TTO m&3 TO *1* C*fr§ ^ ^ *1*0*51* 

S|fo»uHhq* I C*** life «ik®il<i C*1 *C.t^ 2.26x10® m/s ^Icsr* ’llRs *cc^; 

c 2.99 X 10 8 m/s 
n = - = ———— 5 —- = 1.33 
v 2.26 x 10 8 m/s 


U>R®1 9.01: t^* 1%* *tTO 
«(1fflWl 2|% s ra e t1W 


'stfte ^rt^T ^rort* c** irffe^tceii* c** cro» 

1.33 1*1 C#t I 

30m m03 mm ^$* siR>toi«* 

1 . 5 , m^ fe mm c** 

v = 3 X 10 8 ms'Vl.50 = 2.00 X 10 8 ms 1 

srf^WTNs *30 *t*5T *31 *3 CTOt W <3$ I 
<3(5$ 'ailWlH TOfiS C*1 c, n 4* *1* 

**TO$ 1 CTO» C#tl 9.01 c5fe ITOl* 

OT^ir TO^I 5pr *tTO ’TORTOC^ n «SRT *1* TO 1, ◄1'®1C*W 
sif^TOisF 1 . 00029 , *0 i aw ^ TOWfl <3 mm 4fei i *rcat R*t* **** i 

(J) ^ff^cr 

2fr}: 9.01 wRcfi w^llCi*il *T*u a pj(.®ik's 'oikita C** m C** <pw! i 


5 [*j*t*o* 

1.00 

* 1 TO 

1,00029 


1.33 

* 1 * 1 * 1 * 51 * 

1.52 

fm 

2,42 


%m-. cror *r*oc* mm <3*\ v = - 

n 

















































































\8(t 


^■simsr v = 3 X 10 s ms-71.00 = 3 X 10 8 ms 1 
v = 3 X 10 8 ms-Vi-00029 = 3 X 10 8 ms 1 
*flfe v = 3 x 10 8 ms-7l.33 = 2.26 x 10 8 ms' 1 
v = 3 x 10 8 ms’71.52 = 2 x 10 8 ms' 1 
Unit's v = 3 x 10 8 ms‘72.42 = 1.24 x 10 8 ms' 1 


c^twt 'sitwra' 

C 3 # C^t»T 

’stmt ws <? tfi> ^ fe© ^ 1 
'8^ ^£31 

9.1.1 ^3T 

Stf^fWttT ^ wWIti ®f*o (?T R^^ , J > Cp p iI 

Tstw aWR %r wRt 
alRxpsui* C^im ^iTsRIt 'qlc«Hh> *[f*if OT 
R^C'o C 3 ^ <3|C^ «W 

^*RT W fitilfalK 17$ 

R^ilfiS ^ I 9.01 n^fiSoo 

®iw?r rw 'nRnnSii c^h, M?r ^it*ow *rm rw arf^if^© 

cthe* etffc*Ri®r «n«r i 



f&ar 9 . 01 : am tiwm ow RSI* ^* 0 ^ 
WIRT alf&fRFf 1 


elf^ram gN^r ^ar: w©r «<w *w %?r ^nrar ct ^**rt ^bt 
fasft aiR>*iRu pi$ 4<i$mwr kt^i 


sm 'STtWRT n 1? t^k 8||&*WIW n 2 , 

«sW 0!, ^ atf^lfw <?m 0 2 ^ 



n a sin^ = n 2 sin 



<4$ ^5[f% 5f^sf ^sjf& 'siot ^Nc°i aif^m-Rs^ 5 ^ m R*PUt<r mt*(R ^c?r w<nc^ 
*IRE4i 
































































■qft nj = l 'fsr I^Nflo ■*!# (ffe*r 9.02) 

sin^ 

712 sin 02 

CTiss 712^^1 <?m «Pi 02 < «iiwi* 

cfo* ^rtWl n CSlfa ^jPT «(|aml «HC. 1 <P ^TSRT ^otc^ ^it*PI I 'Sj^f ^ 
tSfltoR ’SlTWra' « 5 ^ ^IWt ^ifl ^ 1 ^f*T '^wTC'o Gmm n C^f*t i 

^ 8 $ f^r ^ 3 jar 0 * 1 ^ w * 1 # w 'an^tnr cue* ^=r fp 

<ihl« ^PRT Sltoto «Pli *imh Rot wot <ilw i ’SfKfa ^*T *ll*W*l C^Iot 'STT^OCST 
^RI^^PRT CTfl> *W (flaf 9 . 02 ) 




IB* 9.02: ^H<?l wfc* ^ 3 ^ *rcw^ fwc* c<ic* ^111 ^pi 

^I*i4i ■strwr^HT^^TO^lwT^iw ww ^sr *rcsr ^trt i 

sjf^RH to ^twiprr **t -am ^ *ftr ^ nftr 

ftig Ji^i^OT *itfl aNuo rw ai^>R wiltfito* dPil tflf* C^Iot *t*(JC 5 [ 

gfwr *et ** ^iR^Ui «nwr sjtoto ^ 1 ^cst ^* 0 ^ tot w*ttR 
21toto ^ «<to w*itR sitoto ^ c^rSt fw *et aiM^n mien **t* 1 ^w** 
CTt*r ^c* «n*t* ** «ifi*M'i <iiy?W) 1 


*© 2 >& 









































ffeaf 9.03: 'Q C5®^ Kiwi'S 2t1%Wt l 

^ic*i?r ^st ^jsr c?rc*i c*® 4 *m«im wt <?&<?$ <&$ 

^t i "stmt ^nfw ' 55 # 4 V»im cfnt w? '^Tc 9 r *nft i»mw$ '?pifl» ^wi 

^c?f <jlc<i (f^af 9.03) 1 slf®*ram ‘PhcH ^rn tflPT t'&Nta C5tc*t ’I'ttwl 

____ J 



8|ft: CS|C^» '®llc«ll < P ?rf^If n — 1.6 45° G® ®lt*|R>'o ^kic.^ 1 (f&m 9.04 a) »*lf5 

c^t^t fl^rsit*ocsf sim^w? 

«il»nil rii sin^ = n 2 sin 4»lcm. 

rii 11 

sin 0 2 = —sin©! = — x — = 0.44 
n 2 1.6 V2 


02 = 26 ° 


s|?l: 9.04 b (&<nfi»t's ?f*tf 60° C® <1®!*! CS|W> <£Rsf& ^l>qjc*< 45° 

ff'ofa "STNICST Slf® 7 #® i %Hrr 'stfqFjffo sjfts^nHI** w? 
































*hMR«ah 


*8tr 



ffef 9.04: (a) 45° C4K*t (b) ^4lc®ll 60° C.4lC 4 i '5|t*tf^5 45° C<Ptt c f 


fc'Q'S: ^Sftm 7i! sin#! = n 2 sin # 2 


1 x sin60 ° = n 2 sin 45 ° 


n 2 = 


sin 60 ° 
sin 45° 


1.22 


9.1.3 


^OTI in&fk C^twt wm$ 2|fo*M*4l*4 m TO 1 C«fc^ \ TO TO*f srtTO*11*F 
'SltWI? 'StfWJ C^C*fa IpHf 40t 1 C«|C^ C^f*f ^ l "SltWi 'SfW 

«<w srtTO'itcro 'pro wv ^t*tro s$*m ^ to c^hUmi 

TOi whUSn IpHt TOt \5fa 'Q*fa fa®?T <T"C<q (?rBt 1 <3|C^ <R ’5P® *ttW I 


CTO TO -sit*IR ^ f^ffa ^* 0 ^ W 1 (ffear 9.05) 


*flfar TO^f ^l®?r stfTO'lt*^ 


rij sin#! = n 2 sin 0 2 
rii — 1.33 
n 2 — 1.52 


l]2 

n t 


sin#! 
sin #2 


C*lf& 1 C$tW C^f*T i 





































1 c^ico* ^ i 


ru 

n 2 


sin 6^ 
sin Bx 


= 0.88 


'2^k CT'snwra c^r^ms 

t>|t)^ C^nSw* *llo '5j»1*il?l MO O'OCVS bR^ 
C*R 2}fW=tt«F TO I 

*llf% 'jpRR fRT: 1.82 
Dolo '5» 8 i*il«i *fllR: 0.55 
o>l«>o '§«rito ft?T: 1.59 
■ffara 'Sj 8 i*il<i W: 0.63 

^TO ’inl^'wlM IpRt 

Rc»im s|R>' > hHH 1 ojo^Io *Tt <ko Rf*r5 
^*5* slf^RlW taw^ WH 



fi>Sf 9.05: *ilft 'S <Plw>0 C'O'OO 'oiImIo 2lt%Wf 


9.2 *ff ^p®fH 8|fc*P«i*i (Total Internal Reflection) 

! - - — " - -- — - -- - - ----------- 

8|fe*MH «llMltHl W ^lt TO% "*RR TSF5FS m *$4 s|R>*m*i 

TOm ^?r w ^ftRT ^frr R to traM* fp w to «*w *8 k?r 

Slf^pSR <m!mI I 8lR>«P e 1C10 £)R>*P®M I i£|fS WsJ 5 ®' ^r^?5f <ir? 

siHrt, 4TO sif^RFR fare ^r to '«ilwl* *ftifl» ’sr Rqpr cro 
Rho»l 'sitwr < 11^0 ^?rsit3i i 

'3|Ro1 tflR ^llcot WM C*lR (iflR? 'O|C'l0 i 0lO OiO^JO O^CoR), Sifts ^I0C*R ^Jif) ^,C6^ 

rix sin Ox = n 2 sin 0 2 

^ifw ni CTO» n 2 ^5 'o|^c«i 0 2 C$lE^ Bj ^5 'TO i *RT lift ^R "SIRR 

(n 2 ) CTO* i£Rsf& vailwl^ TO^t RWR (nj) fTO (Bar 9.06) I £tftwf arcs 

sifc>*MMo ft?R ^nft £|R*pPi^ to ^ ’HiWsr siM^stoi cro? 

e 2 am iroR b 2 <9o° sitrot Bi = 90 ° to ^itw <*rc* tot *bt cto ^ 1 ? 

^R to <arot ^sift «itro Rti ^fK *rr 0! = 90° to ^*R am 


*MV(RwH, W-io'sr cst^t 

































































$.<to 


«dc«llc<p^ 8|lv®«pp|vs ^ I 0 2 lira - c?f ^IciS 'SRI 01 = 90° ^?r c^rc^ ^tf% C3R 
R *iw> C¥R (Critical Angle) 0 C ^T i 




0 Z < 0c 


0 z = 0c 


02 > 0c 


f^ar 9.06: R*0*I c?iw sjJ«i<p 1 'srtwi WI ’sraFBfto ait^ppR ^c« Rra i 


n x sin90 ° = n 2 sin 6 C 


1%Wt 


■ /a n l 
sin 0 C — — 

n 2 


rii 4^° n 2 4^ 'SIR 'SfRT SflWi 4^fi> C^R 0 C C33 ^(.'s 
^3lf& *l%i <p jeers, aji£|i»lc«i» 4'5tC^Q 
<?Rt (Slffa RW: 

6c - sinl 0 

n 2 = 1.52 4^ 

n t = 1.00 ~5!& 

n i 1.00 

— = —— = 0.66 

n 2 1.52 

4^1 PI 



fi>ar 9.07: W5CS <#<£< ^cf 


sin 41.8° = 0.66 R sin- 1 (0.66) = 41.8 e 


^tCSr^ 9tf% <S*R 6» c = 41.8° 







































^ ^ ^ c?m ^stw? toit *nte? w 3% 41.8 0 c*fe^ 

cffl ^3i ^c®r tou* nftifi* ^ ^ csfc^ ^c?r *jjBH*|Jt sitete^ 

m\ « ^ 4^ ftm ^ ^5P®fef slf^ssH 

3 jt*n?ffc tew C 5 W *nwi 9.07 Mto Rcc^w ^rt* 

<3*N 45° ^t5-^l's|t»m ^1% <3*H 41.8° cslw C3f*t I 9»lte& 4*ltFT ^ 'a)'»j'®lH glte^FT 
^C3l 



«W: *Hte W ^ 4$ *flNl6t ^3 vat^f n 2 = 1.52 43? 

*i1%T rii = 1.33) 

^*3: *nte — = 0.88 <Ffc53 3*1% C^H 3£3 61.6° 3*13*1 sin 61.6° = 0.88 

n 2 

'em sin _1 (0.88) = 61.6° 

TSlHI^ «*t*t C*JC^J> 45°, 4fi> 3*1% <3*H 61.6° <3t^» "^3 ^ gjRxMl ^C3 

3ll 


«W: 1.45 gtf^WttWW 43*fi> ^IWW C«^®3 
C$|CT* ®llc*ll 75° CS 'a(Mfo\o ^BJC^ I (f% 9.08) 

3t*03fi>3 ^hj 3l'at3 ^It^r «iic*il15 w 

% 3 f c^W C 3 ? ^C 3 «iI»im i 

^*3: «3t ^flfr 

n x sin0! = n 2 sin 0 2 
1.45 X sin75° = 1X sin0 2 



sin 0 2 = 1.40 

^ ^ T53f 9.08: 4IWI 75° ^FlFt W5 

«iN<il WlM sin0 2 43 313 <M<.*il 1 CSlE^ 

<^f*t "^s *I13E3 3t i 4 , <1W 4 3tf‘ ! H3fi> 

gitete 3t w *$ w»j-t62lH sitete ws 3*tcsj§: 33 3te <$& 

3W 3t*uw TOinr OT*fc» 33 ^3 3*1% <3*Wfi» <33 3*bt <?ra3T «1M, 

A 4^ 3*1% c^T*t cstw 353 c^w ^*tte ^*piiar fitted ^S 3 i 3*3 \ 



























































^ CTO 3*1% 0 c ?teT 

1 

sin6 c = = 0.69 

6 C = 43.6° 


75° (75 ^5ftM OTft Sltoto ?t ^4 W5p®fK ^t? I 

9.2.1 

(75t^t m\ ^m. ct irsmr ?% ^ 'ai^lH stto^rc <?Nf4 «icwt4 ^ 

<pft«l (W?Tt ?t? C? ?t?t (TtC^ *j4 '©|'»J*«©3H £|R>«P«11 (TfC^ I ??*f^ fcsf? 
?? *tif?? *j4 ^rspoftcf srt^pR tor i 

^ ^ ??, ■qmt ^it*iiw> ^j^ts «m w <7i*K75 «f? 

^©M'G t£)^ ^ s ^77® 'SITjffs (TtC^ i ^R> ??T? *t?*l? ?t4 CSt? ^ '®k<.°l «ih*il 

<r*i^ <7#t i ^5t??f <#rt ^«tt < q & <£rr «tif^r?r ^*ira <?$ ^rtM <j4 

«|\»r©IH g|t^)*ppivs ??t? T^RT 1%? 1%? '3$S? ^tM fs? fs? “^if^srt^t (to> *n? l 
?f*tF*p5Tf t^CST ?8S? ?It^ (band) fc©f? ?? i 

<7©mr ?mr ^©rnt toft ^nto? ^ *ra?ft ^4? tofte 

(7HT ^Ttn 4?° 4 , *R ^©1? +hHlt ft*Dift f^fa© *11?^ i 


9.2.2 'SlftfNn 

■siffte -siftfM *Jpft *ftJ1 <7®mt ^ ?5? OT Vinyl'S TR^ 

■5K75T <$4 '0|V0)*®|lH S|fo*P«%Hl ^Mt 4 ! to SftW i 

C^tM *tt'G?m ^Mt <FC? C*m *to ?T C*fc®t (tote's wHlb<M ^It ^ -Sff *lto 

*n?rcs ^fto $^3ft*t? «mc>hi <sr?f i ^q *nm wtf? ^3«® 

^sm ^*tc? m f¥% ^3*© <n*i?r ^fwt ^©m ^wifl ^©m 

^©PT (7^ ^3^5 «ftTO «l V|^d PtP ^Rrat 9.09 Pt 

<P* rv Rt <K3 f^5 ‘ 5 1tf% I 

»i^er»lM wu -sing ^c?r# *©cg i *©ra <tlv©lc>i^ 

W? Cgf4 ^©1^ C^f*t I R(.i>^ ^©cg ^©Rf ^3^ ^ i£T^ £|^Ji<)«tt^'Q 

i o>m stf¥5 ^©cg £tt^#® w stfw't c^t«t c^tb ^ 
>gt<»4iw to? ^©c? >£ipf ^ £ito®R ^c? <?R7© *rtc? i c#r sito? e ttc«^? 


*o>Ss> 






























































































*<w> 

S|fe*iiHlwn ' s rf*OC s T ^Tsrt ^ OT^ft ^(.°i 'oiHI'»«i wltrtti wPl 

wur ^mr c#t ^ ^ 

c^Nt ^rtrr, ^ <?Nt *rf i c^lwt , sit^ ’ttc^' '®m»iw 

^t 5 # ’It^ *flw ^ *jff '3 |'»]*®Dh slfo^wn <pkd «1tc^ <*r^fi> stf^f^ 5 ttre?r 
Rci>'Q o'Hc'© *IIm i ^c*i ftci> *ttf^ < pl^c t 1 <?!*llci ’llws sjfcR^i C^NT *ilc^. i 
"^IC^ C*^ OT*ff '*ItW C4IWI C*k I 



fsur 9.09: ’STfffsR^s <qMc»ls >l3)ftk>l Oi*lt I 

%?r ^ 3*5 ^sm «nf^ ^tta ^i?r w ^ ^i®n^ csm w <?ni 

i c»HIm C’ftalwh fff*lt ^lt?f *U& ^9»t*il i (*|i>t'Q i*R* *wwu 'siftfN 5 ! i 


9.3 sri^rat'fa 

wi? <rcw vmm <5Hc*h ^trt cto 

tj3^K*N»R «lt^» C®PltM <?ra^r ^«i<pf!> Sik-sK 0fQ?If CTtf® *HC3: 













































9.3.1 


^ wtroc*re l<^4 



^5TO ®|\®J*to ^If ^fc5?T ^ to H1C*£ WJ?Jt 


TOC^i ^TO c*r*TO ta$Fa<p tor 


Hitot to <?tto ^rore ^Wf to 


^a Httorro ^ w*tra warn 


^ R 1 "^ «p|^l«i 'o)k®il l °il 5 *?l He® *Jlil ^c°i 


f^3f 9.10: ’^ < ’lR < P)l s i <pI^Iw Hff 


c«ii>1c5P ^to cHIto c*ic«p|ci1 C^TOlit ^w'sfH 3R>*MM4 '^•cw ^TWt cro 

Tspsps ^ i£(? cs^? <5KTO TO «sm (core), <I$M< 

TOW TO (clad) 1 «<wt TO to to TO0 CWMiM TO 1 !* (CTO) 

stto^ti^ ^ cro ton 4 totc* «iiwiw sitoror "sitto 

wlraw 'TO TanTO CTO Tjisr to TOnt TO 1 (flar 9.10) TOfiN*j1®r *f$TO to 
TOHt TOTO facnlfiiSWl tor TO?lt TO, ^ TOt><! \a*$cva 'qlto (?W ^ST 

toi ^wj TOit to ctm «Pr to to tp$to TOt to®t tore t^ms ?t 

'°)9 r il r i ■#![ <u<Rk TO 1 

c*re toto TOc^ifH tore <rosf& stHrem TOflsro ^i^re 

toto tot ^ wfs ^<ii <p$i 3t*ic^i 



fit?!: TOfcTO CTO 3 ? SitoTO*F 


1.50 ^ aTOr afferent®? 1.45 to (frar 


n : = 1.45 


9.11) wilwl» *$ ^ 5 p®fH afto^re ^<rere 
tot to fsfstos TOlf^s - ro to? 



%TO: 




m® toto «i'®r9tH ^ 1 


4toT 


rii = 1.45 <£FR n 2 = 1.50 









































































= sin -1 (0.97) = 75° 


<p|(.'sf'5, «lH a 1l^ «Pi|C<p 75° 1%«3T C5C?f CTf*f ^ i 


9.3.2 « ^CH(f«1l4 

C*ltoPt*t 

«llw> 4^? rtfiiwH Pi«i *H% Pii> 

c$ic^ *ftf^ ^tj ffr*it i ^ft^t^t 

« to or *fror PlfiwM Nt ^t 
c*k?f c^f 

Pll^wl’f "5$ 'fsfWST 4^ 

voivsyolH 2tto®R tof (f53J 9.12) I 

4ftwlf»ll&M fr^T <MlWl4 W 4* 
fter to *j4 ^psfH gtf^wr 
<poi ^c?r i 

9.3.3 

c^r ^ ^*ocm ^ ^ ^ 

5,C°1 '®lcfl» fzl®^ <t®11 -"qw^ ■»ia||*vsnH 
"sitwr wto> ^It^it 2fw»f (?$ ftc.<ps •»i*il*wuh W ^1^14 ?t%F cm ^ W\ i 
to w^f^a «im^s ^fr ($c$ 4itoSt w m i torcsRr cm im 

'*iit B ii4 ifa fa *mrt» i (to 9.13) sm «$ to 'siit'ii^ ■#nfl» fiiwr to 
•fw^to* cto^rmi ww>8 tofa »wHa*h ^^ ^tor^5itM cm 
®pr c^ic^ c^t^rs c^ifS ^r ftw» ^c<i chic's *m *rt i 

fstww 'qicoih fw 9 itt 5 fr ■*n^ra' ^rt ^tore c*ifi> ^shj 4 ^fi> 41^0*1 'srirat <^f“t 1 

fsjsfc^i isi^fS 'oilc«7l^ s uRi s|(.^“l m C^lllJ ft<P c*k<p <ilw C^lfS 

toro eil^iiHiwu fa* toi ^tot ^fl srtwf^ *nro 
fcro ?t <ros? tos' 1 ^ fa fa <ros?' ^j eito^n^ to, 

^itm^ #if^5 fa fa m <m&\ flmcs^ 05 ^ 5 ? to *\m to c*ft ~m* 



fa 9.12: c’ftonc’f 

»|I5<1C'0 fsf®f5T l 









































































’MvfR'eall 




1%sr <aro 1w *t1w^ 
i ^ts5!§ cw IShpt cro ^rtM 
TO ^1* TO ^ tTStplt ^TtBT^rt TO c^, 
sm i 

9.3.4 OT 

sltro't ^ to <m N% wr 

^ I ^ %5f FW CTO> ^ : TO' 

(.uRk.-tpH ^l^,og»lc, j N , k ,p l?r *ic'®l ^ 
'^’Itf^ Mt ^t ^ i ^f^'S 
sk^ ?T ^jtrok^s c@m w ^?ri 
2i<p|^C'o>1 liR?'Stf *ftftTO «||c*lll>ll ^TOl 



fi>3f 9.13; fsierws «H[.oil^ 1w 

C^S> "TO i 


^ ^*iTO ^TOt R^'oIm c*m, croi* 


9.4 c«i*i « VoN statac*”! (Types of Lenses) 


^TOT ^5®T (£|^ 'o«l'®®l 'a||«ll CTOt^ 

^ 'aikil’J.t'nh C®^ fTO WfM TOT 

■^tot di<pR*^c'o c<p«l'^'s ('oil«»iill ^f*tr) ^ 
<ftot ^fro *fc® (smtft ^) «iw <?r 
< ph(. e t s)R>Rw<i t'oR "^i <?i^ s|f®R«f 4wfcit 
*iR>j4»ito ^ ^toi ^srairo ^?ri ^rot 

hhnm to *raro 

W*ttf£ fcsft ^t TO TO» i 



._ , r . ffcS 9.14; <3 iiR»i5 

.^. ^ ^ *. _ x-x . . ®W'5 s l OTOT3 SP^ltBSfl 

Sll'oH* 6olsi ^nl ^r 1«<P W (.*1*1 TOUT'S HH1 

*(TO?r ^ ^ TOTO Ctyptt 

^ i ^rnr <?m wrtfl TO®t f*w?t TO^it «<w *raro oro) i 
wNitwi to w m tort tot Itoi ^mr 'smjto m wi? 

*W 'TO^ (?T Msfl? c*i*i<.<p ^ «M i <iR> q^TO C^f fro 

-qs c^Nt i c^tni^® wro^ 'B’tm oH*r ^ ^ i) v&s 

«iro^ fro tsrfro^ c^ (JKT^ ^nr ^*1^ ct*t « w 


^oiS& 





















































































'TOR TOTO 

■^f) I OT <m fTO C^|T> ^5 OT*tt TO CR^ilw 1 to®T (convex) toRt ( < pnlB^) 

'0|R>»llD TOTI CR C5RT tor TO feR»ic<p C^|t> OT*lt TO C# c«i®r»iceilcq» '®H'®®| c®R 
(concave) toRt (TOto) CRR TOTI CT C®W fTO C^f5 fetft^icxp TO OT*lt TO 

TOfc to*r tottor to gfp® cro to i to TOTOrr 

^5R*f 2j|*® C^JM* 9.14 ItofiSo® CT RTOT OT*ll(.ll ^GilC?. I C*1C®1^ SP^U^C'Tfl Rc<P 

^®m»ic# « ^ws® TO tort to®*t crow ^ # c»n% to to toro i 

# ^ C*tlTO TO# RTO® TOR Ito'S ’Dc^l # TO^ 5 ^ C<P«C<P 
TO*TOR C<Pttj <JC®11 9.15 tofi>tt® Ci <TO C 2 R^®Wl C^flS I 

Mto #TOT TO tolPRT TOTO to TOTO TOTO TOT TOTOR TOTO TOi TOR TOlTOt 



to 9.15: ^<5°T «£R? 'oi*qvs«i c*i«iw» ijfl> C’IHwr Wf toiw TO**tTO TOTO TOR 


toitoto # toa «ii>iioth tow *hto tort tot toit <m <ro* 

*H[ CTOTOR #TOI HftTOitf (SR# CTO 

cTOers toRTO *N^$f TOrs$ *ltoftr 

TOM1 1»R. I wt»i<i sWw^om Ptw «Wot 
TO lt OTTO # #0 TORT ^&TO*R 
ii|TO TOTO W®t *m to§ to rWITORT 

«rl«*ittr ifS £fRr torrsTOtoi TOTrot ®tlR 
*iTO*®TO*i ^ Ptki TOIT TORtR TOTO 
sltoW TORFt TOft^ ## ^ro to 
CKlCTO TOR (to 9.16) I 

3 i*i1‘®*1 i i # TO® «i1cfllTO 

## ^ro utor to cro w «Pr toto 
TO 1 # TOV|H®RM ^ ^ u<r tor# 

^TOPTTORt to to® TO ^r ^iImito rPit ca to tor toc^cTO# crototo^ 



to 9 . 16 : totgrw c«^ tor R*R 
TO’RTOTOPt'^rTO (R^totrfTO 


vfaoo, *l»Tf<toR, OT-ieflT 










































































**lr 


«?TW5, *®l<l C*PR c«ic«m ^1?T c<pw t>r«i 's<lc o il < P *lHWl 

^PRT <ST'Q?lT ^1? CT sftilu* 1w ^R-q(^s <?$ (fBSf 

9.17) i tiR 5 ^ «i*ij«l(. < q ^•nt's *t# v il's*il otw<i 'SfRNI^ OT to[ 'silMto <rf*iT 

w to* ^riu CTf& ^ <?ra (fear 9.17, o to) m 'a«% 

CT»3» (Optical Center) i 



ffcai 9.17: <?TC*T fttST *It'0?It 'Sllt 4 H< i "#11 J i»il*w<ih'®lM CW '3S 5 T« ^TCST 

9 ll'®<'il ww wst Ptw ^QHt «(!c»il<p *lf*lr 1 ®fa fti<p 9 lfsN'» , i »lt <pwi wlstiller C^f *tlo i 


9.4.1 ^»»r C*1*T (Concave lens) 

^ ^55f v*IIC.«Hb-i1 

w sms ^st ^nRt %?r 

* c^rm ^imr 

sWCSf ^ 5 ®r <FI*r to 'eilWlMl ^#i 

Wt «ihmhi pt sif$to fcsfr 

■55 <?\m wt t*rc»t Sff^to 

tor ^Rt? c^im ^rar 

c 5 r*nw *H5 pt <?# 

sttoto w 1 

ptc*rj- entree to tilt *rac^ 

^ 1 tilt PIOT >l^ 1 ta<lH 

*twi sitoto ■531? ^prt *to 5 1 



f^l 9.I8: 'oi<i'o <i n vum* C&53 

^PTCI ■#& *tU5 I 








































































mm* sttowt 




slto#© 'oilc«nl’J[(.«il # ^ajfsrat cHrm* to^ ?!%? to '©kt®i TOT TO P1*]Ml ^to 

to[ <Rt®n?to? *w <to to pfito to ^ cro? c*m <?ro to 

PH<M>I *lKicn>3 ?PT PM4l»l ^5 1 (to 9.18) 

mm <rri? mm ^ ^ to &m mm **i? mm c*m& mm \ mm* 
c^rt? to to c?cto mm pri m\ sfcstot cro? 4#t c^fi^pt ?t^> i mm 
Pito toto PRt <m* m ppito ^ 

R?1? < *ltC^l ^RHs^K 'o|lc«ll PRt TOT 
C# ^fo«j *|E® ?PT P? P# 

pfto to <mu* toto to 
* tro> 'oii<.«ii«p ?to? *itot? to r 

tTO # C*lto to? tfTCTO to pito 
to to? ttItt i ^to ^s®r c®ic*m *fe«i 
?t's?i? mwi? *itow m>imnm $pfct 
?*c? too mm c# "to t&#t 

to* G9$ ^«| <||w (tof 9.19) I tws 9.19: 'on'®*i mm* CS'SiT to?f *IMI4 

_ ^ > , ~ _-, ??? nf% ■WMiNH TO TO I 

'0N'o°l mm <pHm StT®!?? CON ?? CTTb 

(mm ^rj mm* ?to mm mm ^stc? sitoto ?? c# ®rHco> toi c# to? 
to mm* ?to ■# pto mm mm to m §*\* \ mm to# to*i? mm* 

?to? sftowmtora sito??fc©f??? c#?iNJt?5?fl© *tt?? ; 



(0 mm* ?to croto* to (to 9.20, yo to?t xo ?to) c# 8 tto?pt? *1? 
PHerl^to^PT^mi 

(ii) «wi? m (to 9.20, xp) ## £ito?m *1? to to pr ## 

(ps) pfi?*ir to (F) cro I 

(iii) mm* ?to? to *ttos? to to <# Pito cro* to pito to? 

to? ?t? I <pl(.to. CTOtf «»||P1l<F ?tof (to 9.20, SP) PFt^T ?PT C# 

st?!? 'oiw«i ^?t s ©?toT ? 5 ? (px) sittoto ?C? I 

mm <mc°i mm mm <^r#t ? 3 ^? sttoto c^r to pfst <r? <p<ico *nf? 1 

??t ?i^ tost ?^5 xy tost mm mm$ ?w ? 5 to i (to 9.20) tosl?# 

?*?1? ®mj ?c? todto ?^to y R**jK> mm* ^®i oi*jp yr 4? ^^tc? 1 ?^l^? wh to^? 
sltotof& c^t?i? to c# c^? ?s?i? ®rj <m$ to^ (siw 'oi*®no ?to 














































































































w y to ^ totals (m^us *tmi y to c^ yr 

'oi’p ^sh<i 4<r*fc sPli tot •*i'@<i, 'sit ^iRRIt 'stlPi Y sdF©Rr to 'oic**p*i 'Q*Rr <^f% 

^i x to^ sf&m ^w?r ^*ito tot ^ffsrat y to* stfeto c*fc?r 
^IHi 

x to toRi 



(£# *ra1*# XT to to 9.20: '5R^f <^5f <P^ C^ (tt% I 


^itwi xt ^ fs c^it # ct 

to® wr wfto w x ^ sifeto x', x r c«to wft* 's*Rr tow ^rat 

XY X'Y' ^ I 

to®r «ii<iii<i c^im^imr^t (FtWtoRi ^ pot toRw? cwtoa's c 3 # tor 

(a) tolil 'oi^HH POT we? wl^H I^JiT 

(b) to '4Mha« 

(c) to wt^t 4^? to 

(d) ctoi 

9.4.2 'S'Q C 1 Cp\*[ (Convex Lens) 

tor pot tofto^ ^wstwi ^©sr ^rat w qror to% 
to pp to cto «tf^to *tt*si ^r wro *fm% 

wWtoRr ^ 'G*®t^ ^r s rt s ®?rt s T ?f*ir pwt ^w cto wi^h to?® , *iw c^to "** 1 
pot to 4to ^ <?wt wtwt to pot <?Ft?sm toe® 

Wtal^v© ^ (to 9.21) IW «|hh toa ^T5TI 







































































*oiS» 


*(% ^5K ^«Tr*]t? ^itw c^tFif to[ ^toit ^sr 

to®r c«ic»i<i pflto R^cvo pi^ Rd^Rvs ^tort $vi&im» (to 9.22) ?Nt ^ 1 ? '©K<.®i 
'aiiwiUi <tonr c«^ to w *wh*im to toi (ton phi «<ifl» 
TfSRf 7^, 4 fi> a cto 5 b cs Tn?r '»i^c«n ?f*ri?r to *ito^T tor 4 fi> ^r^nr b 
cto a cs Titw 1) to to «i<Hki ^5 srttor to stf^to c^t^mr 

Plfi> M3 <PW Wpl I 




to 9.21: ^5®T CrKHH 0&&3 to to? W to 9.22: PHto to tot to 

*I>|H»3M ?f*lf C.V'I^I^I R^W C4t§l'^'« ?? i S'Qoi pffi Mifi>(.<p J l»ll*<ssh «f*l|(.'!i <PC3 l 

p# ^ to? ^tc*r ^rat wiiwl* ?f% to®r ptot sitoto^ Pifi> cto toi 

fcs*r hot toft tom tou* ?to dtorawr to *hw$ #Nw sif^to fcaft^r 

t j if5 ?Jt , *lJt 3><n.'© *11??: 

(0 ?ftr to (to 9 . 23 , yo to^t xo ?fat) Pifi> sitoito? *l? 

Wletl^Sf to irm i 

(ii) Sf*fK ^to*? *W|-to?H (to 9.23, XQ) JltolUtMH *ftT PFtto to[ (F) to 
to (CT) I 

(iii) tol^ ?ft[? to *tf??to to to c*ito Hot tots to pito to 
Ito m i c?tof to* ?ftr (to 9 . 23 , tc) PFito tor cto p# to? 
toi^totoo^Hto (cx) sttototoi 


toe? ^r hot? "bfu srf^to «p?o» *n?? i 





















































































fifRCR RRT RlR 5 ^'*'5 XY CR* CR*f ‘RR? ^©tR wM*i R**j$ f RtRNIc'i RfRt ^c®il i (f53f 
9.23) *m GR'alCR RJtRfl W RW«. 1 $R> CR^ ^R 5 ^ R%?© RR?® *flfR Y f^R glfofolw 
YOF ^ CR*ltR 'Q’R RCRI X R^fiiR «lf«% X' CRW ^ ^RT 'Q’tR *W 
WlRRt Y 4R fiif^tRCRR '©IRMR C*tCR RRI 



T 


far 9.23: C*PIR1R *|RCRR C'O'SM R 5 ^ RNt RCR CRCR R\5 gtf^fRW C*Ht RtR I 

4RTCR X CRW # Rftr ^f^R RtCR aWl-toHM XC CRRlft OTW®T Ir^ F «flRT 
1^©R fRCR T 4R fRR» RtCR I X fRRJ CRC^ R^tT CRC*IR t<P«R*^ iRCR ^sjfet RjPT CRffr CRM 
RR1MR1R XO RCR S 4R to RftRi (?NC^ *IM CFT 4R* XOS CRRt ^Jfr RtRCR to 
to© RF© *f|RCR Rh RtR ^ RFaR grf^fR? fcafR RRtR <MCRl flfti CRRI Tjt&f 

C’RR Ito Rlf®CR CR X' R^C.'© faPlR> RCR CR^lt X tRRjR Slf^R I 

^iR^CRCT* YF CRRtR ^'RR RR tot RCR Y' A^Cte ~K R*CR CRSt Y iR^R Stf^fRR I 

CRRI^ RtEER XY R^n> R^ CRCRR RR^Mft RltRt RCR 2j|'©R*fi> '^5^ R\5 Rtfs RtRMl 
\S|1RR R*gfi> R\5^ CRWR Ir^ F *RR RRRMfl RtRT RCR SiFafoliJ R® Rtf© RtRCRI 
RRR 1$R> CRMR iR^ F 4R '3‘RR RCR voRR 8lf^fRRf5R ^fMR R£R ^|#R 1 RlRRt 
i£)Rr RRC® RtfR RfR ^R CRCRR i3R\ C^PIrRR RtRtRttfT R^ 

RlRt RR '©Irc®i R^fi>R Stf^fRR 

(a) CR Ito R*§fi> *«k.r CR^ Rc<pr Mr RCR 

(b) 2ltoff&RCR^|RMR 

(c) CRM 4R? 

(d) R® 1 





























































Tsrtcstm atfcwt 




(SFfafT ^ <Sft?F UNOT # ^ l ^55T «M 'Sicst 
4*11^ R*iR Rw 1®*J R*m ^o * I (i) Wl<M>j R*I5 (?Ft^m 

T^? C5®BT (ii) Rtf 

<3Ffat*T dRl (iii) 

^*$R for R*R (?H<PPr 

t£R 5 j^ i£|^»R <PE?T C^^l 

(i) STOW ^Rt* <3Fftm 

R^ PFI^T R*p 

fcrC^R (.wow ^Nt ^i 9.24 
fbdlfiJw XY <I^R4 Y R 1 ^ 

SifeR^R YO GNfa ^*IGJ 
®R ^IPBT ' s TC®f ^ X 

R*^ 8tf®% W #1 X 

*wi*<mm #*iiR 
(^Pt^Pf R^ F «*RT C 5 ®^ Rt?T 
*rtwi (.^ttjR*^ %?r ®hj 

i^resR ?Rtf xo i 

ijR ONt GNttfT C^Ff -TO* <?$ X' 

^ X <*RT Slf®R* l X' <?!|tfF ®PP YO «*!* *W Y' R 5 ^ ^ Y 

^ Stf®RW? W^ltR I <J»1ce& X'Y' XY ^ 2tf®R^ I ^ 8|R>Rws ’®RJ ^ll^'Sjl 
W® *ttR: 



R® 9 . 24 : ■qRw fopi WWR 

•jjKi'^n oo'ac.s <i j '$ TNt rw ^ < il , ^o < l 5c*ul ^5 
saRRYfcsR^i 


(a) stRR^fS^ 'oi^HH R*pr 

(b) ^m 

(c) ' 5 c*t >1 

(d) ®IR1? CSlC® 


(ii) ifRtd <3# ^*gR <3FFm fo* R^ef 1^5 ?W5BT # ^5T 1 <7T»fc®^ 

'IlfR XY ^§R TlR for CiM<M>! ^ 5 ? R^* *j?TCf (R® 9 . 25 ) ^Nt ^ srf®RsR<i 
^IRR XY ^R^ ->piH i£f^ g|R>R*R« «i<HH c«nc»i<i C 4 *er R<p 
^5^91 <^R tj\5^ wtoh R^ 4 »Rl 4 »lR slfaw 8jR»R«fR ^ b®R ^ 

























































































^8 


'Sfa '0||^I<1 ^V5 ^P5 I <?IC^ ^ 2|R>R««I Ps^P fef »lR>i<PR '0||<.®lh> <rf% 

^r ^ ^ <i1*p slR>R* ifR? ^RfiSt'® (FNt ^tte^ slfvsR^fD ^p§t ^fK: 



f5Uf 9.25:1W C<pM»i ^p" C^tCTt ^ ^pT '®R 8tRR?fi> ^ ^(IR 

i 

(a) 2jR>R*ffi>3 «i<HH c*p1^»|»i 

(b) ^m 

(c) 'Sc^Gl 

(d) ^ 3 * J i a Jl*i 


(iii) ^ 0*R <F*# ^ 

cm^ ^pp ftflpr 
w # to srt^R* 

c^tm 

slfoRvft “f*# Ifo 

^rtC*1^f&?T 'SfPSt ^ (fpr 9.26) 
^fl*M> ^TfP® ^ <3FTO ^pp 
tl’ff ^rar 

HtP ^9 *Nt ^r 'em ^ 

>iVyP$ Wf '4l!4lW<l «£FF&f 

siR>R* fcatt "p i tjw 



(Sn 9.26: R*t*f wl^l*i ij^cp <iIr.w < i'^5 i3Nt ^c°i 
^5R C§TE> ^Rp StRRw faoRp I 































































®iptI5 8|R>5<h 




»iR«i 55S51 ®5® 5fa* 2jR>R*fc ®®t <^l& '55® 515® ^ 5®t®1® 1^3? 155® <s@m 
®il®5® «he® i 5*§ft 5 R ®i#5 55 ?* ®f553 55®5l 55 ^®t55® ®15 siR>R*fi> fcaft IS® 
5®1®1® Rtjc'a i ®lce£ 5®t®1® Rt^t ^oqu 51^55 5®1551 5*$ 5151 55® 

(a) Sl1®f5595 ®R*5t5 531 5®t®1® *j®§ <45? 5®t®l® ijiic^ H*j5 5t®*ft55 

(b) 5l*®5 

(c) fcrtr 


® 


(d) Cflfcl 


8|*t: wot 55555 c*pI < p! j i *j5555 t^lwl 5W ^pi ®l<1 ^T 5 ®^ SlR>R*f taR 55 i 
«ifv4>R^n»^ 5Nt555®t5 sit®% c®i®i5 55®? 

1S®5: ®I15515 5f*H5 R® *tR<i'si ®*c®i <4®fi> ®Rjfi>5® *lf55l^® 5311 



Pic's? <pm1 


1§®5 C®T55T 5l5 < 1 ^ C5CT* 5®l5«1l 5*§5 ®IIC«1l ‘^TC’T 55® ®kc*l 55fi* c°ic»lfl 5®l®l5 
R^C® ®15 SlRR* fc©f5 ®55 i ^ *Nf® 515515 ®55 15^® C«1C»m 5®l®l® 

5®9 535 ®55® ‘<115551 <4fi> 5*515 'SRI ^ <4®St C55lC®15 5^55 5®t5l5 55®fi> 555 
®1555-5<1555155® 515®15®^H «#® 51 555t5® S|1®R*l>l ^ ^51 5<*t5 £|R>R*fl> 
®55 ®55 55® 555® 5551555 Tj5®fi> 545® 5lS, <4fit ®5E5 tlft 55555 5*55*15 
*2®5l 

5 f® 5 ®ffl 5 5 * 15 ^ 5 ®t 55 l ^35 555 5 t 515 ® ® 15 PT ‘ 5*1515 ®t 5 1555 ®fteT 5 * 55 ® 
■*115511 53 P 5 * 51^555 " 5*15115 5 *t 5 ®I 54 ® 545 ^®® 55 ® f ®55 £®R 551 5 p? " 5 *t 5 l 5 
y®t 5 Rc.il <Pkt<plR 5 ^ 5 ® 5 ® PK 15 ^ 5 ® 5555 < 4 fi> ' 5 'Q *1 55 ® I 


9.4.3 C®5*T5^5t 

C®5®5 555555 £f5f®® 5J55J5 ®l45t 5®R "5*t4t5 4t5® I 5®t45t 5f5 R1®5 5^555 5*t4l5 
PI® ® if] 4*1 ®55 55551 ®t5pT wlw 5*t55l ®t55l "5*1515 PI® ^vsR 55 'Sot PI® 1555, 
®1551 ®1551 "5*1515 55® £®f5 55 ^I5®5 55® 15551 ®1l55l 55®«j55l5® £|15 543$ ®N35l5 


*t*rHflws®, w-io^r oalft 






































































































to c^rat tot ■&*Rm wsm 

C^f*t I ’tt^STTfa ^^tlf& tof 'OlN'Sl C^Mlwl* CB^t^? 


•itssiGra qfirtifl* to 

■^s c^fi> ^it*trafi> c^t^i 

tjjr> ^s®r fro 

<?m ^wtf| ^ 

^•SO? CSTC^f (Ftft G*Kft 

i®?i*Mfl> ®RJ GPPlfS (XW ^5 fff*ft?f 

ct owto cpf<m ^rat 
^#r c*$ (&m$ «Pn 

c®ro?rr ^ tot 
®lPTC*r <?f (?TC 5 R otwpt ^ *n® 
^ c^ C^r l'srPi»ifi>c<p w ^5 
<?NtW i (f&3T 9.27) 

Ttc®^ <?mz ’ft^m p ~sm 

OTW*T ^P^’ftfwi ^ 

otwst ^5 f fito crat 

n»K<.«i *TNKI1? P (W 

WfoWfcfai ®l<fc ffSffl? *|f|fto 
^tcat 'B’W mm ^r 2.5 
(3rr«fm«t 

Rt l) 'o|^c«i ^st? 

*"fofir C®TC3T^ (&m Tj^9 


F' 



T 


T 


ffe® 9.27: C*f t°1<>1s Cift<f ) l 3 i *T® < P i l C 5 !^ C=TW 
fafi*lll>C4 W ^5 (?f»tm i 


/ = j m = 0.4 m (q<p<pf5 fri»|«i) 


*d^«t0 ^ ^S»T c«lc«Ta ^v5 (JN^Tfa 'SRI ^ I 'SRxoST <P!OT (JNtWfa ^TWQ 
«<r^ *\m\$ ’•wfl* ^ ^toi ct ®ra®sr em ^ 5 ^ (3^ ij^ 5 ) w cfNt 
*tir ^ ®t? ’tt'G^n? w c#t ^r PFt^Pr w i ^a«T c«nc*ni c^«n?r 
’tt'onm «ri^ <it *tf®?fij®, ®ra®®r <?tc^ «®ir?f *itwifir n*itw <tofi>® ^ 
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*o:>& 


9.5 (Function of the Eye) 


9.5.1 otfus ^ 

C5te*l?r c^it, cFfafa cm, wfpffi' R«*ih, RvS^h ^ 

^rat (fSar 9 . 28 ) i c«mr <^«im 4<pfi> *m pi^i 

pJffo C5ft*fa C^WS i£T^fi> tsN3®T c«nc»l^ "STOBt ^Sf ^E?Tl '6|Uml (TO*lf| ^3®T ^t 

«lPN3l <m W Wt WI <NlW4l*l tR <^t*!tir W 2 }f^% 

<FfH pi TpMt ^\H\(M 

(s$m p* w, p=i £ 
pp c^iw *ftr cm 

PT gjRsitR^o p p? wfiiita 
«P <fR^ ^5t ftsf^ 

PiT i mIBhH «*RT «ltM *1^ 
ptT *TM qlMH^KMlfl 
^ C<ph^C«ll pft^tcnt P®t 
V5t^» vof^, Pl’HIW 

< # C F® p; ^ ^t 

^5% WhFto'elw 

Plfi»* *ll^ Tf ^SfRp ^Jtp aihjw 
uRoW <#mi ill*®** WlBHlil 
^ £)R>R^t<p oPtt 

ew ^r ^mr <*s>tT5*i <?r wst 

«ttw cpp^ oJR i csfcsRr csmi «iiwin *ifoiH ^twfctf ftsat <*viiwto 'srj 
^ rRR*r i cs\m pt ^icn <hwt w pt cenp *p SwRd3« 'srtwt cwt 

tint's ^llcul &*|'s^ > I*|'®Im J l“’j i f&'» Rft§f*i«n5|M» c^|6 wt*i l 



tfear 9 .Z 8 : csir*!? «f?*f 


9.5.2 CStitt ^wlefl 

pifliw ^1^4 <&&& flor ^Pr i c^mr 

PtD*R “T’R* <PW^ Gblt^RT C^f*t <PlC^. RtSI 'Sll^l RC®1 PM 'q jv H* ^C'O ^[ <PW I 

>ni«n C5t^ m pwt, «p ^iw , sits?rc 9 ff 5 t »iwip ^ ’sitw^ 
w*i!»im» to f^it ckn *u ftwt ^ w (Rpi^m *nnr i 













































































c?rito 'Q*m ^pnft w c*pw*r fc# 

^ito toft^to "qnpi c^rat tom ^ w ^ ‘#^r <w, <m?*m 

<*FFfi> ^rtwpr c?p mp ^ ^ *p?i <??«fm cf&t ^cat i ^tvp# 

^ <7r*p ^r xp?r cf«tn^ m^rn *p?r faft*ifi3 *m ^ <tt*!P 

<tnp i wwiwi t & v $3 <mM «i«h<*^ <mm cbP<r 
OTi^r ^ 5 1to«t ^ ^*hm> csp? ^■‘pm ^r i 

9.5.3 4 JJ*1'0»I 

«r*p) < i' , 'g cblt^fa <>N < Mi^ (S^n> RFrv •■js'j} C^P <.<ii*l <pp '3'C5T 3>! ’N3 <7f*lt *Jlfl *Tt i 

CbP?T ^i<iCbW) <Pp CT R*<3[ *to «t^>)<]aj(,<ij ’’HS C^NT ^JRI, v slc < P 

R<pi> R**j ^r cbM csp ^ R**j^ k j^'9c < p 3>P H3 •’jRJo •jpi^T c^Tit ^ i ^ 

^ *iip4 mrc?r<r mM ^ro»t *ifa(&® ^ i f^ppr W$ 5 wfl>flll»iM*i 

^RFlfl *m$FT *<MR<l> <mm<J ^^5 25 WpGfiiJM ’to’SF® *TtC<n 

*m«>ui c#t ot ^5 CTtPff^ «itwr <?ifi> <tkt *im <?ito cbt^^f^^ri 
*lMR4 CbPI? ^J CT ^imr -5FORF »a|lMH>4tf ^p?f ^3TQ 

<??*to© *tf^ i 

9.5.4 C5fc*fa ^jfi> ^ adR>^h 

^rat 'StlR ^r^lfw CbN “R<pi> R**j” (Near point) ^ <K?1 

'sjfaMfaT <?I C<Mc*il <1^5 «I1^> m C^T C^I^T '**&> (Tt^ltf® ’ft^' i Cbtl^ 

*«mR<i> i ^ ^srfw ^*i% cbk^ ^ ^it 

cbt^ ^ «itwrQ ^rat si*fR ^ ^ to i c^ ^ 

~$m; 

(a) £*1^3 ^t ■#t c t^ 

(b) ^<^R3 


^N^jR> ^t ^H^F» (Myopia or Nearsightedness) 

'*T«t 5 T CbM <Pp«l (?^S <n?r ^p^ ^5 ^ »Tt, '®*I»T Cbt^ tgRc<P 

^r i «iq*f cbic^ ^ ^ «rp ^ ^ 








































































































'oilti’Q <plc^ ®ii»i(. a i OT*ftn i PmPiR^s 'jfi3 <phc ,, t «2|^ <gfi> 

TO ^Itc^i 


(i) C5tC*fa (."It*!* '0|R>^lD ■*!% ^f*f C^lPT 3t ^T? "TO - PtPT 'Q 


(ii) 



C*lOTl 


«pc«n <5^ *m 'a(ic e iis > ijftr C5tt^ t*ic*wi ’ s r*4i t*rc?r stf^Ripfa ^i? - wfiHin 
$TO Sjl«R«f tafs •It *^^5 , *il*ic»*i (f) I'oR TO (B<fl 9.29 a) i «pifi C5K 

3 3 ^§tl> 59 l^' title's *tt3 •Th 






ffe<3 9.29: C5tC^ ffW WlfiS'lM Sifom frsf? 9>*t® *tt?M <?W «3ml<1 

C 5 ^ ’TsPBt (AI&lMI ^^<31 


qfS 9=<il<i 'sj*u tsrsf^r wlii '®M's a i cpic*iu t>*W 9 4 oc'® i <5^ 
t°i(.‘®i'Si '3| v Hl5l fo*il CStC^fa S'Q«i t«i(,*m v ql«'>il3l l^nta 1%*l5)vs, ^lc®t^ £blt^?r 
■^1 CTO'JTOTO 2|R>R*fi> '®rtcat C*lTO M3TOI is|%f *ipvii ^ CTO^Sfftt 
^imt®T v °llc, a i1^» sftl -5*\m 'o|^'o*i 0 = 1*1 (f&ta 9.29a) •43' 'SW Rt.il colc^t 9 t'5t3 ' 5 T 5 I3 






























R <£RT froRl <PW I 


pi wnt^ csicp c*r?t £tf^#s w ft* calfctf 


nl’fyfiS *x^^R> (Hypermetropia or Farsightedness) 

<?frrt cm ^5 cp*r ^tcp ^5 cmre m ^t igflfev Jfl 
^r i <ul«cno -s rc s ff ^ ^ OT*tt ^rt?r i ftsiPiR^ ^ ^ ^ ^ro> i 

(i) cstcp c«ic*m *#*nf ^n©t c*tc?r ^t cstcp c«ic.«i < si c^i<h>i c^® <?rc«T i 

(ii) C^Tt ^tWt 'qlwlhw* ^JPft*f C5R®r I 

wr ^r ^ *m\ q$+«iu cstm mIBhio© fc®f% *<me 4i^iH. 

fi®5 C8FP Tsm 'Sllwl^ ■#& CMCP C«1CP W fe £|R»I<ICM<I P C^IT5hI<1 ft* $*tC?T ^t 
^jRT C*t^?T (F) R**jW> f^5 P (f53f 9.29b) I WT Cm ^ ^ CPC^ *tm ^t I 

8lfa4to 

^ ^ >5rj <£ra>fi> ^g»r c«ic*hi p*m <p<ic'® ^ i wr 4>N<Mfe, 1^5 
(fBar 9 . 29 b) nftr Hi? <?m ^ c&tcp c*fc*r p p 

£|1vs^iQvo ^qth? ^ sr^sr^st ^ sil^R^lU 

(*n (R) dRT %*iet *tw I 

9.5.5 ci>H u>lc*ld i^R^j 

cm ^»fs ■ 5 W 2 R ftp, «n?r mp* «^i cm <*ro c&tcp ^ ftcg 

<J>«J<J>i3l faftpSi 4*tr?t wr ^C*Itl 

(a) CtfCP C^RRT P* mf ^ C#TO ^fir Slftft* fc©ft P ^ P# 
CPC® ^ I P# C&tCP ^RR C«IW #CS (R'Q^im ^ Tfi&S 

■R5I Ri, C^ ^8 0.03 s WWWd "TO CSIC^ -Jim 1 ^ 5iW h4Hl^sj(^d 

4#i ^®r 1 **llf?i'9<pl<.«m ^t^ c t ^srfsrat &«nt»^ f^'Q <?N1^ 'ai^Fb 

*lftl 

(b) 'i’HWkm # C5N ^RR Wf ^ *ltPi <> ito W ^RW, 

cm TO ^RR), ^ ^rat <il^ ^ C5R?t fillfcfiw Cl# 1 ^llvilc^ 

■srf^ <tfo ^ S|Fofiyc<t» ^‘ s mt‘ ? R ^ ^||V||CH<IM> ^P' CP 1 




























































































tofTOt 






cbn ^tm c^wa ^(m\ 

*t$, 4to ?»lt ?? ◄ftwlf^ln to? i TO?t ?f? 44 CBN W&ft 
^»«l cM^t igsu'QH 'q^fvs «|tC4 •Tf i R*mfD *|5]**H «t*u 44 CBN ?N 
TO^to^St CI>l4lWN CB’G'T 4M C?TO CT^f W4f^Ti ^®t Cb|4lMM 
CBN 4*f C?N 4?? -^sl ?C?T ?Nt ^s *jcb| ®1*iI*I 4W ?NC? C*NC*T 4W f?G| 



ffcsr 9.30: CBtN? Nc5? '*iRo^ 4$ ffer (?h 44 4? i 

(c) PW 4? TO* CTO? C? 'fllllllt^ Mfl*HlW> 44^t 4*$? $C*$t 2(f^% *t®E?'e 4ft<Jt 

4*$to <?m cpni? 'ai^r® *ifo ffNnr cbn cto* ^sm 4, c?ft 4ipr 

^*4 CSIC4 l CBt£*l? CitfNtffs C? JlftfaW ■'1C® C?fl> <N£4 *TCC4© 

TO >lP©W m, '#©’4 C?to toft? TO qNlCMM* C^NT? CWI 



tofTOr 


caf&=rm c? ^c*f 4*ifi>4 ^ wifi> <?Nm 'ai^fo fcsl? 4c? ?t, 

41^ 41>tC4 ^T s|1^ Nfr I ^§f? f4 C^rBt *lffat 4?Ea "BN? 

4? CBN ?N TO ^5t? CBN to 9.30 fBSlto 4? to? 44 to fclfattl 

'STNftt '5f?ft? to 4to 4TC4, 4<R ^51? to? TOTT ^sfi>? Sfto? f$4 4*1154 
iloo* '>l<CTl*tor 4^ NU> 4TO ^S*R 4^ 4C? C?f5 ^^“tj TO 4C?i 








































































9.6 

(Perceptions of Coloured Objects) 


(.'©Ns! etltll 'oiNsi ?*!? C<p|<.«i1 R»^ ^5t? C?C^ fill's <p|«l's RC*I 'oilcFil 

^<ro to *tcsi cro??^ ^ <M TOtfi>? alto? 

M? to cro? <?ft?t? TO cwn 'siito* wfl>*TO TOt ^ *ro? 
<?Ft? ?w <£& *ro? ctto? m *w, , ®rt *j?w? c^tw<r ?i? “cro” i w TO? 
CTOfc^ '5IW<a ?SX<IW% (W t? TO 'ailwll'o ^tw ?*TO TO to} OTtP^ ?* 

<mw> »ltc??ti OT?F!J csjk*ih "^5 '*llC«llC'o 'aiN<i1 'oih^Nc-q (WTO CTO'S 's|c<i* 

?? OTTO *llf??ti ?f? TOtf? ^5t C^?? TO CTO? CTOt^lt 

toi ^ ctoto w *ro%, 'simr to ?f? cror to ■m topit otto 
TOi 


CStm cSfsrf^TO tot TO^fttCi!? nft&M tot 1 ?f? n? ^ro 

tint's Hlwl ^stTOT O'Hw g»HI«Hii ?^H TO *1 H, ?^W 4?? *il«n ?CS? J ]^i Rc?i 

'5[<K tofi> ?* fil wler^fl 's^'ol tro 'SRI ?|? ^ fcsj? ?*?f ?t? I 





CSltor OTR, ci3Pll'SJ*t*f ?f «Ut*II>C*l? Ra»c*i ^ OTfT> <4^5t *llf?? Ito OT»t ^s*R 
^•T CTO!? ?fl5t TOf ^TO, Ijf? ^I? Rfci* OTTO *ttOT I 1®? to ?° #t 

?cs? to*r fro ftsf? ?? croit i ?®i? ?rcs? w?t f^tro’tPit ?*t ?cs?? 



to? TOT 


r* 


'S'sqj»i TOTO fa v l5]'0 ?C& TO 9.31 1?3(f5? 1?C^> 1*®l? ‘jRJc'O <4?* f»i1*1l> 

^5tto TOt, cm troTO^ ?tT o ^1 ^*1? TOf? ?css? TOsiTO 
etlsi’ilfS* fro T ®t<Pt'Q I OTTO -^S?f TO OTTO ^TOI CSafstt? 
c&lc^t? ?° c<p 1^TO' a i‘*m ^ ?^ cTO spin's ?j? ?|?| 'gf? 

?d?% ^!? OT3jf^? Nsi^»l’6 ^4|? C? OTt^jOTt <U<I^|'» ??1? ?t spl*® ?C?T 

?i?t? ottot «Pr to i to cTOi? 1?^® ?cs? crotOTt c^ 

?50 OT^I1??OT ^ ?C& l 














































































'srtc®im stfewt 






^f%i ^st 


fsar 9.31: m #<Ft i£R5fi> ^ i 


C^f5 'am* ^sp^MT *Mw* MS'fflW, ^5 "siMRr 1*F5t ^RT fpll?' 

^tW3T *ltat: (a) csm 1“I'*p* j , ®wrilSl, 'SIMM!, 'ol^-whcwi ' 5 f i ff CSlCT* 9 il®rli>'» 
CTC*lfI> v !J Rfosj ’It'Sillc** 4M? <K* »lt liT^sf *r*t®RC^ 

*1^.1$, ^»(.*l | 


(b) '©lw<i J i<ii5.(.* J ^ 'SM*I Mm* <pH©tfD *|vat's ^rt'G ^ujc* *»»i OT l |*(.'5 

^Mt *Hw* *>Metli> ^TtW <> tt^I CTt 

»lklc*u CTC 9 ! •It'S i <*l1t> 'altn* 1 4<.*1* *jj*l'» i l I 

(c) "^Mt <u<irM >»I<wig*» ‘&*fsjt ^st ^ 1 «M^ ^t*t i stf& 

t^C?I valet* ' F f*f^T?T •Jjt'asj TJ?P5 <K* •Tf'G i 

(d) W MJ% ^T, ttll-jillPto Wf FW <U<l*l*<M<ikM ~5*\m Htstifc ^ 

3«Pim 'S ^*|S)T ^5t %*f I 

*lWB« (£R? OK'llS'e Ffsjt? ‘WKttm wf & Ti>ta ^5Sf ^fij* \aM\stV(tt 


S»TT-ioTT oUft 






























’NxlfoesH 


*38 





Wf 

^^Hi4i3lcw 

^■Wfir *it«it?r 





























1. <?m cuti-tico Wr stf^% b©f?TO, Wr c?*R ^ <?r? 

2. cstc^sT ' s tr<b^^ ^t i 

3. ' s it*oc s r ^t^rt? c^t^, <£\ csfc^^ c*rc® *tt?w? 

4. «?^pr ?r*i^ OT’it ^rt? *rt c^r? 

5. *Hfe wffet c»ic*i3 "srest ^tw <mw> ^ mm* wl4»l*i w *ttw? 




stet 



ffoj 9.32: ^t’lf% ! 5 f^s 1%* grf^EMtWS? ^ Wffct WT 3lNf ^ ’jf 

cw < il5<iFo'o ^ i 



































1. 9.32 i<M>t 

^twr ?Br sfm t< 

stf^ra ^1% wM ’Itent efts. 

65° i fa* ^c® ^ft|fl> T5]W^s 

ws (tniet iw l^f wi ?m ^twt 

yarspsfH srf^SR 75° C® I v<\w<\ 

£|f%5RJ«f|^S <p\»? 


2. «pIcm baft ^s»f c«ic«i<si frNi 

10 cm I fW i£|^»n> (.“1*1 D^l 

%?r fcaft <p*g«i wi#i frNrw^R? 

3. xy «r*u '®lu < i'®5^? j i'«^ •ilS^'siw ^(.<p sfmffi c^Nt?r cult's i 

(fozf 9.33) 
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T , 



Y F 
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ffcaj 9.33: 

^(.^ ^it ^ 51 


(a) (b) 

ffcaf 9.34: (a) C5W <JMT ^ (b) ^S®T C®TC*l? P!Wi 

>j5ic^ <iI$m uNt 4^# ^ 51 

4. xy ^fihr 6(*u 'sk ^Pli^c®il <i'o5^ j i'«^ *iiw g|f«R^n> (&m Celt'S I 

(f53f 9.34 a) 

5. XY @t»U vot-SI nftlt^ll *14^ »)fS^'»|c,^ tS)C4* SlfaRsflu <&\m RC<1 Celt'S I 

(f53I 9.34 b) 























































’illxlR'eah 





8W 


*npr 


1. ^TWI? CaW *Nt CTlCTt WT CSKS* OT^T «*BT alfrfiw <&W$ 

W? 

(^) ^5*1 tss Rt<p Sti 'oihw (sf) Pitos Pits 1 *its sits 

(*t) <£i^ etiiiMiii (*r) *np*r w « 


9.35 f53J CSfc^ 2 « 3 ^ 8fcS|? ^5? ' p ft'Q 


2. 4 *rtFr ssfam c^t«t w? 

(<F) 0° (*0 90° 

(*t) 180° ft) 45° 

3, ^5it^a ^5 ^ '®i^t«i ^n>w? 

ft) Stf^Wt ft) «£< ^I'OjisIlM 8|fe*MH 

ft) eifanrt ft) sifwH 



4. S'Q®1 t®l«1 'OJ®S > C*iS t**PWl SI>Sll>S SJS^t^S SpJ| fi><4|— 




far 9.36 

ft) i ft) ii 

ft) i 'Q ii C^T) i, ii « iii 





































5. Wot? <£iw 

(^) \st?rti? (?) ^ 

(«t)^wt (?) fowl'tmliS-?^ 

^SR%T gfef 

1. ?*i? cart 2 !? ^i# Wfr <af®i^F jui+hio&i ffNt toiwct ffrtw ?ra ?n wt 

otbi? ’■nut?* *m? ^stc^ -2D wsi?^t? m 7W Uprc? *foi*rf 

PflFRi 

(^0 c?*i ^C®1? 

(?) ^?*f *Tt <K3 ^)'»lw G®1®1 1 *R1® ?*?T ?t?? 

(?) Pl'SPm T>*1?t? <pwl i 

(?) (-) wst? c®i«i ^m^Iwui ??1?*f C?'S?t? <m**\ 1?? i 

2. ^*t '=It1?? s t? W ^t? VJl?Pi*H§!< fllW ^W? ^IWlOT *t?G? sN^ C?W 6 C?f? ?E? 

?M ???St ?®C® ^ ^>C?I C?C^ 8 C?f? ^C? 2 <?# ®1?t $C?Sf1? C3C? 

^*1? PN> c?W c? Rfo*i«lt*q ?R>R* ffNI? CB^t ?*?? i c? ^lt?6 ^(ttwt? ?>?? '5??t 

??t w?*m c*r ww? cst? ?t?t? stf^? <jf?flo ?ra, ^t?t me? <?ptc? ^5 

8t%% C??ffo??l 
(^) c*ic»i<i *w # i , Jc , iWi rn Pi? i 
(?) ?tf?? ?tt?W ?*t£5? £|f^???|WF 1.11 ^“IC'o ^t? 

(?) ^wsflw'Si f% *t?Ft? stfop* C^t?t? fcof? ^C? Tot? uPiiPtfi v =mTc<pI i 

(?) 'oIwim > s C&fC?? Pcsl?? ^wl I 







































to%K 

(Static Electricity) 



%s^tM to FT ^BBTO *fir <?$ t5^ 'TOGM H+MIH ^K* ’TO 
toow Stoi^ *rtfro to* ^ri> m&\ TO* w witc®* 
mm TOsto to toto si^to to ats® ^ i ^ tosw to 

to i 'aiwitw mrom *hR»$ mm to Mt i *Rrai*pr cro to 

ftv3fo*ii>i i*R^ <?ito to $m*Eh ^w^Sc-m toto tfw 
fttefo*llC71*l tf'Sf *RtW I CTOT sH^m T|fw *TO®|* ^ ^t tfRSlto ^•MkiHW TS ltTO 
to cto ^r mm to figowi to i <<ft mm aft to flto 

atH^l eil&ilMl to' i ^d3t tfro •IMWtPt TO ^r TO ft to Rwrcw to 

p#e mm aft TOtc?r cro c*^ i 



















































y»s» 





v Wwl'A «tk^ 1®%® c»ilPi<p TO®t ^jftjt ’tm i 

sfem ^iwt "W to® •mw i 
®f®*,%¥*t ■*t s ii® w® ^it^ i 

^ ®f®^ ^®T *if?TS|H w® *lt^ I 

®f®«, C^JJ ^?r -^fef <JJtS0f ^C'O *fl?Rl 

w^rm ®f®^ cwm fro^ waiHwiM to ^iNJt to® 


*tmi 

'sI'sK ^il^tlt kilo's v ||<i^ l 
®f®^, “li® •’iwi^iH TOgrcr ^jNJt *||<m i 
®f®<s, ^iml* TO?® *tfa^ i 

9*S* 'sfva^etPi's 1%*i'aBf«i^> ^t\s s**ph c<p|"H ^jNJt ^c.'s *ft?R i 





















*Vo 


10.1 (Charge) 

^*iw Ff fi># to WTbfvbc.ii csm&m m Rto fR*to R«ttRt rt ^rcrt to 
to rrrssr i^riw to to ^rrr rrrri %52tRR crpi %5rrpt rtor ir 
•j^»wi rip*, ^«ir <to f*t^ rrr RRtto Rmtto (R?i '©rr '©iw* ■pr tot rr rr, crcr 

RCR RR i£R*fi> 5«T ^HJ S»«1(.<P ck«T Rfi5f RsfRPT totR I (.'©hsl Rto toiiR RtflSR 

Rtre to Rijjwr rmrr^ to crpi ^rmre crrr i 

RRRflSR '©ilWR, £PR ftoRR 1%?Rt RSf*tF5- to fato RJtRtPR "^to; 4to fRRR 
RSR? <K3CR, Ptf& 3.CCR bl'fif Rt RflqlRI bl'fif RT ^SfRtR R>t, C<PR (.to RiRtRf '©llW'f <K3, 
RsRERt ftoRR RRR '©IMIR R^RCRt fRtjR RiRRJ frto RRR CRlRtR ^RJ ^rRtPR 4(.<p<il«i 
CRfvSR CRP5 RPT, Wj-RRRt^ CRRR RRR £$f% RR tot WtRFS RERi 

^TtRRt Rto WffR RRlR>f ^-RRRT*! tol ^®t% I 118fi> RRRtt ^ItER, t£R RtRT RRJ 

83f& d>Rto, RRt to RRfi> *Rto tot RR 5 RR 5 to R*t fr©f% RCilC^ i <4RR>t ^SjtoStR 
RRRt<3R RW ^d»r ^QSKBR RRRt<i to RtfR, 4Rn5T CRltolR RRRt<$R RtPt <tot f^^RR 
RRRtl to RR«l, <tot R*to ’RRT'JR RtPf tot to«al«M *RRt*t to RtRt R*RtR RjlR 
^©to tofR i ^Bf to Rt°RtR Rfa RRSRliST R< to R^fatRt, to RlSftR 

Rl^lR RR frsfR i) 

*RRt < J RRf%^ fR%° KR* (Building Block) i to RRRT'JR <.<p«a RtER cto <4<pl>l 
tolRlR, to ^sJP© RtPF $C«H»$R l totlRlR to ^ C2|f5R ^IR f^R to I 
4<i c &©iR csftoR to ^ *Rtw Rt toto (RlBSwn <?frrt to to) Rim 
^to^RR to RRtw Rt (RCRto i csfliR ^rtR rc»i<pS(.m« 'to rrR iRRto 
^©R RR (1.6 x 10 -19 coulomb ) ^RRJ&t CRCRf6« i tfltol R^RfjR 

fR^tot^R CR RRlSr CSil^R RtW ^R Rito to to Rtof ^toR ^R^s W& to 
rrri^r rIhiPiv© to ^rt, tok rrri<j ~$m. to^ toR^ rt fRto^ Rl i rrot 
R^sf RRRtj rp^ toc^®R, ^®R iR^totor rpr ^ <sto CtoR, ^®TW to ^R 
4to ^ptoR I ^RRRR RRRfl RPR RPlIlR, toaRtPT ^ C£t1 ^ T (^ toR% ^ 
1 r\55r) ^RR Rto tol RPI^Sr 1 ^^tCR GRIP'S ^ItP® ^ItM Rv5 Rv5 <RRT^ M% RPTCRI 
RfR RR to toR RRt RR fR^URtCR C£f1l5R RRRS RSRRPF W^PfT 

^R? RtRRR^s ^TtlRt C#t fR^R «TtRJ I 



























































































1^i?r fiijf* 




RfcGNilPU to «*Prt WTO TO *rt, 10.01 fwito c*ito ffHH 

TO CTOtW TO*$T WTO <j< TO TOT WTO PP TO I Ott'OttM W*tTO 

mro ^iUw to, to f%f *Rwt«pT cro* ^tiw wtot 

^c,»i5»S*i’lt«ilw» TO»I? C5^t ^g«i 'aihhl TO TO i $g«i<pj^ «iHhl TO?T TOsSt $TO '55^ 


^srfro TOTOtfljFit tot Iroc’N* 

SfcTO TOTOt^ TOH TO»lFF CSil^T TO 

l ft*? CTOTt TOFT <H$M4 

wtot $w*lH erot to 

®TO $W*$W* ^TOlTJ esft^TO TOW CTO 

to ^fK *i?TO3Bt to fwi^ w 

P)®fiH *TO W, TO CSTO TOTO 
*lfiTO CTO TO I TOl»t ^CTO#T *ifitar Ito 
TOTOI fifa® 4Wi> TOf to ijfi> TOc?r 

fro ijfi> •ifefiJ'® TOf to i TO?t tot "#f 

TOTOfi* TO^o W TOt^o TOTOI 4^i>T 

TOTOt C*T ?TO *|f@tfii'»'»lG<q TOf^s to® 
TO 1^ PT W5f cTOt^TOe TOf^a 
TO® TO TOfk TOT MTO W # 
TO<n<pSi TOTOt^ TOf TO TO, TOT 
TOTOt^ cTO TOf TO wc’lHJ'a i 



fEifl io.Ol: w(k»tG*m *k i rt‘i i ^ 

W*i«T *£f TO ^pwjM <W=W 
TOi 


TOTOt’JCTO ^CFWjjH^PIt TO WTO TO^» ^ItW, <£|’1PTT #TO TOTO "TO TO 
^jftPrv Rro i cTOkt cTOtcro TO?R pifi> R^^stor cTO^ i TO ’1®)w 
wtrot to *rti ^ tot ^ TO?rr toptt cto wto ^cto#t to ^ 

TOTO TO, 4 <TTO TOctf ^CTO#TTOT TOJSf *JjBlt TOC^T TO C*|fcl|jl> TOC^ 
TOi 4 W*f WTOT ^f®T fig* *tfTOtfh WTO TOC< C^llJl^nJ TOtTT 

TO $W4$H Pft, <?f TOfi> WC^ ^ *ISTO WTO PT^PTt TO 1^ W’lfTOtf)' i WTO 
^ITOf PTSR PIffl, TOT ^*tfTHt% l ^, gn^, TO, ohk 

^rTO^lfTi 


TO'JTT ^ TO TO WTf TO^ TO?lT #T PTflpnT ^ TOPT f**m 

R'jig'®^ tort RrotPfT ' s ipt 


^pfr-'ob, TOfl^ro, ^-io^r Gstft 





























































































10.2 fcsfr 

(Static Electricity due to Friction) 

V<pwl <p|&C<q» ^ 5<PMl tol ^ (10.02 fsSf) '©kc«l ~$\5 C$|R> 

^ ^sNk ^ rt *rRfp ^ftr 
tofi> prc»ifl5w i RjMRfr to $m*Hw 4 w rhcbr w ^srm% Rc«m 



fiR 10.02: <Pl&M> to 2tlP5<pc<P ||»lw«l fto RW ^lernkj « wc»l(l»’o R&R 
l 


^?r «Rr i r^rr to «iw $Rsist jiiPb^w nto®r (^ *ito Rn*t®) to RRt 
^rcr ffipw crr* ^w^fin ~m « siiFdmr 54micr> i w r^hh *rj 

SllR5w<l «ll<P^ e f sptc*i°n CRR* C«R I 

<£ratra ^rat tfwftr «*wtocto rre® *nfih rrt rr rjr 4R^ to* <mk rjcr rtrrt 
^ $rrrT RstoF totfifc to R*cto i <s*R aw&lM* to toiler ^\ 
^•ifiklD Pim ^st fto Rtfto tor ^Ir ^tot tor , sto ^tor wto Rt®F^ 

RSklXl 5^*Wllfi> f R® R.G4I *1W <lkw?. I (f53f 10.03) 

^siTsrat to ^ *|lFB*» mg*#o trf to to ««i4i»lw frt®** 

fto cto Riftor to 4R\ 'oi»yi>i ^fir Rto^ tor *to «kc«n 'to*! RjffltR 

<?nr, *£i^r 'aiit<wt»iM» toto r*w ^rkr to mPUwn *tot w ^*r 

vaR Rto totto 'swf Rstt&R ®f«Bt to ^*R <jNr tutot qicn+tyt* ^nwt 

^?wi 

RRR Rto 5 ^ RR *tC5f| R*R (Rtto (RRtER ^ <£W W «R, to "SIR <£R> W^I 
<Rf& ^C6^, '0|j<P^*f I 4^R 'Sll^t OT»(f| ^ W 5 ! "BtW ‘flW ^®l1^6 ^ W 5 !, 

























































































^b-'O 


^snwt, fiwt i ^1% fam : wa «itf% *ik 

*J3FBT 'Bt'Sf 4W voiuw RW fc l t£|^ 1%^ 1^ "St'S? 'a|«u(.<p 'ailW't TOT I 






<13 


g i—\ 



B<5 10.03: «raw?r '5t^ ^C5f >*R? *(?IW? TJl^ '3|lW e f I 


10.3 'oilt^H (Electrical Induction) 


m w B# to pr 'ailw^wn <M fb^pfB 
■^inm "TO «iifoui fti% "To i «wt ^ttr Biftisi 

^WCTBT B*MlflMl(4 ^TC*i ^PRIt ^ IB^pUlCSo <?TC*lffro ^gf ^ 

«<ro <?r f^to ^Mow U^wi^wiw ^rtwt to c^ 

^ttosr ^rrsrat <?tPtfl ft*itte wsf ^twt ^ ^nwr ■^s 

^PT CT^PTtC^ ^R*(3^ B^Pi* Gift's wsf ‘5P© ^ tto j^PMl^PflC® 

c^tM ‘BTsf^: G&i v®k(.«i f5*aP? 

w$ ^^4 Tarim ^tw<r »£r^t srigs^ i tot tfw vn ^*r 
CTto #f <?M f^f* TO ^t ^ blvSf^H <^l3N ^ ^ q*FRT 

WJf <?m I tolSt wWlwk 'SRJ 10.04 Baluevs 4£R»St *Jl^ C*ttW CFt^ltFtf ^«l(.^, 

«<ito *Nt ws ^*ifiNit^ 4 ji«mi **nri <n^6t tos to ^ «icnt 
■to ^st?'srtc^'5t^'SfsiT toi CT&t c*ii«im»« tor ‘sw *fFs? c*ihw><i 

<?Tt*tB« 'BtW’I^Tt TO <Ft£^ TO mt C»IHWfl C*t^ f^ *tfeB« 

TO TOl ~&5 1 ys ttffp, ^ ^Wf| CrthWlI CHCHf&o 

bl^ ^tUSf^ *SRit *ra >9 faw r ^Sltot i 





























































































*br8 


iratEJ' 'QJh'SlI ^Wcetti ij^Milw ^l9#t ^?It? -qjHtaul *I1?1?I *N*T 

fWm fc*wn wc'ifCvo ^t ^sr 5+ul* ct w 

4l*l4lf* PNtOT *llerfi>>» -BWf «llMpt'o ^ *!W *|M OT wr ^ C*NtF? CTtflfii'o 



ftaf 10.04: MfsR^H '4*fsr ^tt§. fflfa ^5 ^ '8llwt*t'4 ^ i 


t^T^t ^t&, C®fsrat ^re®t ftcawte, 

CT J^Ml^Ml «1lftwi 
’ItCT CTC»f CT^Tt «|R1?T 2ffeT 

fflw Rl>M» -m ^ I 

■fl* PT^ csm VS *tRlf, TMBSRT 

S^wlul 'qkfif'O fD^Pin «1tET Flttf '»kCFl 
P1»l* '®Hn wllwR'O *ll9C© ^r *TM To^PiS C*ldlu® %3J 

5i®T Rmi <sn»T Plcet^ t'lt’lltf® ok«f ®« m I r -% 

PT^Flt I&^Pi CTlW I 49 R® ^C?l f^l»C9 PlCD MW 
^ItPli "*IM falfa ^ ^5W *tffat 

i*w *llwl I 



*nrr ^sri ^Hww ^iBrfu® uicefsj wiHiop IHpwi , °ii^*^* , i ^sr ^1? 
5^wi<i wpifis® wlljf 1^®t ^sr 1 *M® - bw& 

Is^Prer ^ c^ «Pr, 

otshj wma ifrm ^#5 ^ *nfccs ^ 1 % 

(fgaf 10.05) 1 





























































I 3 *!* R'jj'n 




TO <*ltror TO -Btw ^tfro TO f*fcr Rywn ^ 
«it«M» C^f*t 'elc sF ll TO? to i 


eW: # *rm (fh^to^i *if5rfi>® to?^ tob? w to ^fl> c*n»iw f® ^ 

<WC*M FSf fcvaRj ^ S <1C'© *II^MY 




f^ST 10 . 06 :Tjfi* <Mt°m<P t£H>->llc ?4 C?I^ vslwi (,«®W 'qltrtPl'® TO WI 


taT: 10.06 f53jta CTOR CWlPff WS <?^TO ^riBt (TOC® ^ TOf TO 

TOM TO 1 


toibrt T5w tott 1®=# f®*r f®*r ^i^rm to TOftar 1 •h'bto cro^rt (&r 

1 *fc5c^ C^l f^TlSt TOOT TO W^l C^t^TO^f® 

OT's^rt?' R^iiwi'G wi^it ^r *r?r 1 <p!(Hc.u *ic<i *j!<M @?*u ®t?r "*iftor ol'er s?^l 
*i31m to tot <?$TO?^®c?r *fc®i dw^-BWfi TOratwtft w *racro 
TO? Iwtf'f TO t£T^T FT TO TO <t®r TO ^0T *K® i <£|S!=T TO3T 

^*ttc®? frog's toot to® ’tmi cro? to cto? crow toT tom to 
to 1 tooth* cro tot TOro to? to to tot ct$t fe M toh 

M^TOT TO? MH "TOT C=TBt til® C^f*T TOT OT ^I'oh Co^TTO CTO CTO^ MH ^ TO 

Mn, c<ju|c<p TOOT ^stOT® TO 1 (B<si 10 . 07 ) 





























































10.3.1 



R(. sr i<pc5ic'N > i <> f ’tfto ^ 

&^<pi<i wi , $^§; ^sf, ig^Ttor 

■pnm ®ito «wi?r m <tro W 
cm, «uHpiR«i»i rt m c^t^r m^r # 
*it® i *n® ^d>t ^ w to 

•swftr ^ bMtf®*«^iwtpit «tfw, 

««wlsr vifiwf UPr to ^icrt cmm* 
co^ nwt <?h ^ito c^Kt -m 
rt 1%^ c*r ’ft^it qm ’ll® 
IcSlt^ *ilv?l&l^l <P«t'® *Tf *ltC?fi 



■pt^ 'S||f^''4 < M t 1 f^ar 10.07: C*N PtW ’1%*ft c ( BlW 

tq^sr <m$ E^miw P\^ to w ^\5 ^ ^ito e*iw ®ts^ wrar 

pjsBto© ’IferfiS'o tfw ^ i iq^R ^ ffssSt - :r 1 

rR $wd3iwit*R toto> c^to rut ®w *m«r ^ntofct wsf bi<j>ta 

totricti ■Bfaf® <?rc^ «h®r w m cm$ *nc«* ®it^, ®i$; bi®$$ ^ 

wtrr’tm "to' <?tRR ’itc® w 
’|[e?II>« "Btw i^rc 3 ? ^ifst<i ®fR ®*R <?Nt - *rtw 
’ll® *jc5| R^ 6 ! '©Ions ' s TtC^f <q<p5| tfRs 
£® ft ^ciic^i 

to «*i^>»lw <q^t fbfjRW ^ iplci 8 ! tof 
RRf ^?J '©kon R^RiJlc'© (FIFlto 'bt'Sf Wti 
w <?i^r rR bi<i>R>w> »K^t ^ ®tor 
Wt»in»« -btw C« ’ll® <#®^fto ’to 
Thrift ’ft® ‘i|S 1 l>| 's»||0SSM>l0S J R<PS«f <PCS ^CS 
RtWl 

blcefs zf^R) C^?T^?It 

os>lMl iq^t ^ Wft k?t '©kon (?f5t 

R» ’ifsrfS's «Ttf^ c s rc s ifB , « bI'sT 

tot (m m Rftri stof 
b|<f>R><.® ’ll W§ WtPft Wf 



Ifeai 10.08: bitsfa 

«fl® ’isr w f? 

c«fc^ ^nr^st 


































































f**fa R*jjs 


Re's ^C<11 Pi® < p to <iw *il'8tfi>'® i>1et £®f% <pftl vajtsrat c^iSlw 4 btofec'® 

▼K <p*t°i tPiHl-si *tF® ^ ■spfo Tit?r ^tor to ^ 'sto cTOfi>« "Btwi 

<|R «f*T^»n> 'oilwl wtvp <ilii '®kc s n ^(.vs ol'srlu R-d*^ *iRr1w'® i 

olcwi «ilc<qH 

■snsf wu$ f% ^ wfr t>i«*to ~t*f c^it wi q?rr ^ 
waf ^ 4 ?^r «<Rs6t ^t=n tocs, ^tror bM>fo« 'ror 

CTOfifc tfGSft W&t*\ TO' (f&isr 10.08) CTOfi>« ^sTOT Wfa WV 

wish wt cTO wt»lfi>« ^tro , ror to ^itro to, <?r 
TOtf (TW *tt® ■susf fcsft toi *#f^ ^ef *IF® 

*lft *tf®tf^5 'PtW c*q»lc«il ^t iTO t*it»lfi>'» "5tW C^fGUt ft 5 ^ '®|^c, a i'Q ®iN<jI 

<?m cwh <w® ijc&r to ^sm, to ^to ctH* to otto moth*® wf ^ 

10.4 (Electric Force) 

W «*n»5 ^k’l^, ewe^tft 1t*l5l'® i>l^f 

t£JC^» '0|*UW R»*$ 

*ro* TOf to ww& toi 

to ^tot wift w#r 

«il<p^ e t RW*t (?ii>l ^c® 

to «ii>iitw $"1 um <ir##T 

TO'I Rea|^) fSR Tjfi> okeR "STO 
<P'®^ll1*1 ^®T OTI»t TO 

<pwfroi i 4 TOW ^3f 

WH\ 4tT TO ^t (TO CTOft CT^t 
TO Rfc&CW 'SlMWt l C^ 

ft 5 ! 4 W5J: 


G—© 

qi ^2 

ffeaj 10.09: ^ q t ^ q 2 ^ C&5% F, 
^I^«f «£f^? ’ttC? I 


F = 


G 


m 1 m 2 


r 


2 































































*Mr 


wl* W m 1 ^5ft? m 2 C¥ ^TSf q 1 ^3ft? q 2 *tf?Rv®^ <PM Rc«i^, 'oito^l 

^pICW ^ C 9 ^ «iH i ' s ft*Ot^ c t ®(*u f^®1 G, i£Rt£5T et*y '*|1^<<J| k <^3.1*1 

‘*tN^ s T I ^sNk ^ q 1 q 2 3tW r '©k<. a i 'slum US'® mi ^®T 

F tfRT 9 lf^lt e f (f53T 10.09): 



q t q 2 slosw 4 W fSR C r ^1 $,Ct^ m, 5 > 1 oe«. 

k < 4 W ^rat ’lift Nm 2 /C 2 ^ N 'ol^c«i 

k = 9 X 10 9 Nm 2 /C 2 

■$®re w ^W6r <4W, tfcsfr sfoft sm effl* 

■^ncrt* ^IWCMJiI W ^ «IJif*H«l?l l PTC^jT^t ^ ms 

Wf CT 9 if?rct c t "Btw fifties p# ^ ^°W (c) I 

w ^pra (<frm >mu>«i ^ ^cfwJ3h antew *t»6r ^viMfii <swr i ^t* 

$t»mjc»ui ‘StW: —1.6 x 10 -19 C 
center ^6 +i.6 x lo -19 c 


c^rat (Tt 5 *^ *n^ ^ «*ro <? 2 ^ ^ *if®ftfto ^t wpifita ^*r f m *m sps 

•ifafite I *fT^t 9 llerlU'» ^ T5P# CriPlflta ^?T 

^st^PT F «fRT "STt 5 ? ^ C«lC’lfi>'», "*rt? <5C°n?l 1w *rf?<r^T ^P!t WSf Tjfi> 

'ail w«*lte ^rtwt i ^rtpi^ c^r Ptc*i%m, ^ar pic^q c^t^rroi 



efet: <$ra# +i f»w 'Bt'Sr ifRt -l IpW ’Bt'Sr 10 cm ^ ^It ^Tt i blcsw csvo^ 

^r^®5f? 

TjtBT frftts «injw v =il^^H i ^lcn«i c'»'»« < q»h ^®T: (f53T 10.10a) 


F = k 


Q 1 S 2 


4*rtFr 






























































*V!» 


Ri — 1 C 
q 2 = —1C 
r = 10 cm = 0.10 m 
k = 9 X 10 9 Nm 2 /C 2 



(a) (b) 


IS* 10.10: (a) 10 cm 1 jC3 +1 C —1 C ( b) 1 m oni^lvs 

+5C ^ +3C Wf 

shSt; <4+fi> +5 C <4^ +3 C "St'S? 1 m I bl'Sf +q 

^ Kt&n arc crfs c^ft ^ to i (far 10.10 b) 

'5'S<l: +q dI'wIw +5 C T5l*T C^T tfrW <*R\ +3 C &&T (FR3 1 Tjfi> ' 5 N 7 T 

4<F|; (&TO +q 5T5?R> <?TOT ^ TO*T «tf I *IW& 


j,. C+5)q _ ^ (+3 )q 


x* (1 — x) 2 

5(1 - x) 2 = 3x 2 
2x 2 — 10* + 5 = 0 


10 ± VlOO - 40 


x = 4.435 iTOl 0.565 


x QK ’SJH o 1 4?T W'SW TO ft-DiR 0.565 ( x Kfti 4.435 ^ ^ 

ficeral +M 4>Ml) I 


XF#-\S*l, «ll!‘4R'Ssh, W-ioiar @tt s f 




























■WflwIST 




fit*: 'SUlltoU CSTt^T <*R* $M4 >Bh I CSftk^ ^gf 

+1.6 X 10" 19 C Vl<NaW« Wf -1.6 X 10" 19 C. CSRTF ^C'R'iPRT 

^9 0.5 x 10" 8 m ^ ^5®T ^K7f?T C5^ 'sflwt <f>^£>$? 


'»'qh: 

4*IK?T 


F = k 


Q 1 Q 2 


q t = +1.6 X 10" 19 C 
q 2 = -1.6 X 10" 19 C 
k = 9 X 10 9 Nm 2 /C 2 
r = 0.5 x 10 -8 m 


<MOSt$ 


9 x 10 9 x 1.6 x 10" 19 x (-1.6 x 10" 19 ) 
(0.5 x IQ" 8 ) 2 


N = -9.22 x 10" 12 N 


2 W: d>1ci *tf?T3lN T>tW *[H^T *‘|*5 RG3 bill <p'*p*t$f 


S>en: olcis 'STCT ’5It*lJt^ e t 


Fr=G- 


mM 


4*IK7T 


G = 6.67 x 10" 11 Nkg' 2 m 2 
m = 7.35 x 10 22 kg 
M = 5.97 x 10 24 kg 
r = 3.84 x 10 6 km 




Fr. = 


6.67 X 10" 11 X 7.35 X 10 22 X 5.97 X 10 24 


(3.84 X 10 8 ) 2 


N = 1.98 x 10 2 ° N 


^ '&fot (q) 'CTSf ^ fw^t ^«T: 




























_ 9 x 10 9 X q 2 
Fe ~ (3.84 x 10 8 ) 2 


NC' 2 


5t*ulW < '1c<P f55 55 %5 f55® 555 55 55t5 '55® 555 

F g = F e 


1.98 X 10 20 N = 


9 x 10 9 x q 2 
(3.84 X 10 8 ) 2 


NC' 2 


q 2 = 3.24 x 10 27 C 2 
q = 5.69 x 10 13 C 


^®5fe ^555^55 5?*IJf 


q 5.69 x 10 13 C 

n = - = ———-r^- = 3.56 x 10 32 
e 1.6 X 10" 19 C 


45*I>t ^555*]a555 ®5 9.11 X 10 -31 kg, <Pk®t5 > M , jC e 1l ^555>3a555 ®5: 


(3.56 x 10 32 ) x (9.11 x 10" 31 ) kg = 324 kg 

^ 45? 5f55 515 324 kg 555*f f55® 5T555 #t 5^55 5555 s f5& 

555 555 5t551 (45n>t 5MII15 5^5 ®555 55R!) 


10.5 CT3T (Electric Field) 

W&fa 0®'844>l4 55 ®lR5T ^>55W5 ^5 fw 555 5*55® 5#! 5®Rt555 555 

Rt*0M«r 5555 W5J 2f5®J5 5 5t5^ ®H5t5T 555 55^ 55 5555 s 5t 555 ®TR5t 
Rt5Jl4<H«rR'® Wt 555 555 (555^51*1 I 55$t5 55<®t ®5 f55®$ 55 555 555 55® I 

®f®5 5555 55515®^ ®[R5t 55^t 5*55® “5115, ®lR5t ®f®5 5^5 555 45^ 5^5 5lPt 
5$^tf5® 5 S 55® 5#, ®t5 5T55 5tW q $5 5*555^ ®lR5T 55^ 5t5®t5 'Q‘55 ®lT5<#t® 55 F 
5555 5t51 ®$K 555®t55t 5t^f q ®t5 5t55t5*t 45H>t ®f®5 55^5 fcsf5 5*55, 55^ ®f®5 55 s ® 
E 55^ _ 


_ / 







































^ Tofss, nR "StW q ^5iM ^n vs|Rt«i oleffi* F n«T ^5^ <psm, T 5Tl?r F ne^RT 
^tRnM ^C?: 

F = Eq 

^®T F C®$^, q cnc^$ t.*q»eil^ ^ E C5$?T are? N/C C'ol^-al 

W'Hw '»('?% fspifl R«i ^jNTf <p<il ^c«i *jnir R<inR RtsH^ TO! 'oi(.*i<p J'R'st ^n1 

1 «% C^aj Ci’Kf nfa R^f 
<plSc<P wMlwl* Wti 'OK/l<P TO 
'sR^ *ilc^ 

«p|»vjR«p (£]^y *me*T?T C^*ft ^c<p 
^ (^i$<.<p«i <P)NIWs 

sm c^t -^%5 ri) 

*lRfRs Rwifti* <frlcs?3. 

mRw$, ^Ren 

*fi5eni OsRIWI u'HMIs 
(TTt^It 4n>R WI 4cn> 

(?NtWt <y.il(.5. I (fi>3f 10.11) 

«l®l«r<lt Wl-^i-sl ^TOI R^. R?m ’5®Tt ^ I (TOT: 

(a) *iRR» w& « ^imr *tRR» waf <ro ^cn owifite m& <ron 
n*rc?MT cic’lR« aie*r c<p«l'5'» ^ i RRS Rtjcvs n®rc?ftRr Rn* 

^sRs, wwm R^ i 

(b) Die's** ^iRnH "W cnf*t ^ *«ic**ltn ^R^ljt W Cnf*t i 

(c) ■3®Tt^TtspPlT TTs C^af w Cnf*t I 

(d) ain# olcefa *®ic**lt ^ri oiceR n^ien^ltn 'G*tn Ren nten i 

10.12 a ^e 5 t R*tfR okefa ^sri TOn^it c^miM ^cne^ am? csffint cro^» *ITe^ 

ain* blc'sf-a 'srj ntesf Ren to^ ^cne^ i crow 'sRs, c^ar cnf*t <?r«iie*T n»ie?Nt?r 
?t?^g cnRt i ^ ^ ^n Ra# ortm ^cS\ tf'Sf ainRt 'anu«t»lt4 R^res 4 nro awfir 
ax^R ^ni 10.12 b Rajte ^e&t^ *|RR« Rw cTOrT ^cnes am? RajR (Jtc^ ^e 6 r 
a^sR 'siIw<pRc.<p ck=r Re^ ai wn i ^ ^ nn ^e5T nte^n vjWlvlRf ^sx*t 

arnsR oicaf-a ^®R«, c^aj ’srj &icef-g ^sf^, e^aje^ <Mij|<MfIj ^cn wot <pc.«i c^Kfen 




fet? io.li: *#R« wrf sw »ntR» ^Rert 
^fcs (fln; c^tpiR® &icsfa Re^ n^rcrHT i 














































































I 3 *!* R'jj'n 


*!>« 


iSR'siRNfcT t*R»fi> *«!<.$, ffNtW wwn 'SIFT ^ i C*rc*ift^5 

3TSf ^5t ^ *lt*lW*i ^P5t, ^Iwt ^5RI 'STOSl^ ^C®t i 




ffcar 10.12: (a) R v iD'© •SRs (b) 'st*sj t'sRi ^IC^IT i 


^nl^srt 

fitSf: 5 C t>lwg 'BRJ 10 m ''jjHT 
W? 



w'sn: 


E 



4*ftFT q = 5 C 

q 2 = -1.6 X 10“ 19 C 

r = 10 m 


k = 9 X 10 9 Nm 2 /C 2 


9 x 10 9 x 5 


E = 


N/C = 4.5 X 10 s N/C 



10 2 


f^ifl 10.13:‘51^ i£RR f^tpt ’ff^t £ t 
blc$r*l W$ «?*TC^IT i 



































*S>8 


«W: 3 C tor ^5 ion rr ^ 5^- <F<rc^, <lr m$m fw w? 


S'Q’Si: F = qE 

TOi$ 

F 

E = — 

R 

4TO 

<M0S$ 

F = ION 
q = 3C 

F 

ION 

E = - = 
R 

-— = 3.33 N/C 
3 C 


sW: *wf *rr to ftt't *ifoiw wsf $nror to rto*it c^t '*$ i 

10.13 ffeite <x*\m i 


10.6 Vl4f33<t> *l(j6«lPlaW (Electric Potential) 

c.'oNwi ftw ’siw 'siic^ ^ tot ' ? rf^ to <$r? f^Tc-fi ■ j if^ <#R *nar 
Hd>m> ^us &m\ to tor ct to <#R ^us torr <rto <to tot to 
<#i w?r tor i cro *nar <ro <r*r to<# r tor cTO <#R "iRtor «*r Rwr 

'To' «rt, <Ri>t f^o?r tot *tiRR ^'©t«i5i v5d&\s>i-5i t&to i 

<R 'TOsI (TOlfeTO fro TORtTO ijriST *RNr> ^|R <*R>i>R 5|W 

*1*f TORT TO TOR TOt CTO TOtf (TO cTOR TO CTfct <R$ TOfo 
tor •iftro* «*r fro to rt, <rSt Irto to tohto «*r i toto to c#t 

(RTO TO sRlft^© TOITOJt TO TO (R*ft£R I ^©tTOlSIt <Rf*t '5R V 3 'S|(.«1<P TO TOf 
(RRTO <j*§ CTO9 T5Us& C#t TO (RTO (RTO £Rlf^© TO I 

















































«itsrat *nwt5=tf w c^*r *omhh ^wfl c^t ^s\^uo -^wr 

^c?r *iR ®hi wiftt ^5^0 ^K -m ^r '®kt«i <?KiE»t "srsf £|?iR® ^ i 4 , «itt ; T'0 f% 

<#R *tf?tatt ^Acwiu toot faat ®h ^ ^Msjiainr ^c®t « wr 

R^ TSfm? C*f5t <MM "5tw Wl*T ^2 CKlW (WH ^gC® *ltw? <?# «||»IC®1$ HXX. ^r? 

c>llj|c<p ^*ft ^ *laRf*RH' ^t R®^ I *lR '5^t C®®C^ ^ "StW «ltW t<.5lc<P 

**K ^fM ^ ®tew ct ^0us *k5hPhii«i «Pr cWr c$iw ^r *liB«iPniiw 

sRlR 1 © rw i 

<W5t *|t®^ C®1I®1M>* ^JM 5 * ^iR r ^ 4R° ©fa ®*fa *tR 0 ®(W (fa'QUt ^ ©Rg« 1 ®fa 

^tcNSfaK ^ v 



^^ttW C C 9 II«u<p?i *tfa^g Rf Capacitance. C’lN^R *fl®^ t’lk<M W*tT C <*fa '5tl*T 


C 


r 


k 


OT*HPT k = 9 X 10 9 Nm 2 /C 2 

<p|<.eR *lR i?i 4RS fl 2 ijC&t *lt®^ 

c*tm «nw ^ Tjc&t c*h*iw$ *tf^tM 
<? wfat ^ to^r <?r c*iftw<t ^jw< 

3,w C^Nlw v tci?*)Pliil«i Rf R©^ c<il“1 
rcr i rR 4R# Rfa Rfa tjc5t ^t® 

crgrI rr ©kc«i c^|5 c%r» cRw r® 
<?tl®IW ‘Bfat PTC® Rfa>ER R®RR *iR=® Rf TjtSt 
C’lhc^n *Ic5*iP1«iH RRtR RR I (Rat 10.14) 


^1 2Ri k- -*| 2R Z [e- 



Q 


Vi < v 2 


R® 10.14: c#t MCV ^ 



rri 


«<Rwfl» rmw ^m\ *tRR®, «*rt*r ~§m c®t*&i 4Rtfa 
crtt ^ *id»HPmi*i w® ^rat i 


®imr ^t ^rf^mnw *n% toot ®t-^tngm ^tt ^aft, -bw& 
8f^ WH CT^t Mtk1?r 1 5f5U \ 5 >«n»llfi> f^ ^5|t^ Rs 1 ^ ^Rtt ^ 'a||**pR<p'»|c<l 

G j i^l R^ ®t^r R**^ »Tt, ®R '^ s l?r c t *lci»*iPl<il®i ^t R««i R 5 *^ ®ncat 

<£&s\ mPr i 


























































CWT *Rt TO* (RTOI TOIjT *fl®R CTOTO *lfi5#5 Q TOf (TfQTTt ^«JC5, '©Irc«1 ®R 
*(&CW*1* f^TO RT ^I(.l5*lf-i?)|ei RCW 

V = k — 
r 

*(&cw*1s <il$« TO RtiS«iPi*il«i R*®? 4fi> fTOj CRR^S '^Rj RR i WhtTO TORtC*f CTOflR 
R*®lR5R CRIjT'S <RRR*Rf RTOi 

c®mr tort to^t ctoto ^sf rtto tow to mm ^crotiiR* f^s e ®jtw, tost^ 

CRRICR RfR TO1>T TOT q TOTT RR CR^ TO*l5T RR F '0|^»<l <PSC<1 WRtCR 

F = Eq 

CTOg WlTO* TO? Q Rflffij® mi WMC<M Rl^CR RNT q TOfftt'S *Mfcs RTOfc cr^t 

Iro^R vs^- rrw mi TORt Rft q ^ts^tcr <sc® f^ tocr c*ft rcrr mi to wt 
to, ’if®Rtwr^jifR^®flfRi tor q bieftiw rPt tort witor r*tw tor c&% r# 

(TORt TO TO3 Rl®R CTOFFfr ■*1$ TO CENT'S TOTCRT q TOf CRto C^CR RRtC® TOCR 
Rt) ®TTO RCRR fRfCR TO TO® TO, RTO?^ R®$ WMWR R*tW TOR ®®^ TO 
w'sw f*Rf® ■*!% 'TO TO*CRi 

1r®rrcw tor*to?w* osNfc q mm i) croit to*t>t®tirrirR tfro' to® (torT's 

■*51 TOT TOR TOR* *jR CTO* CRRfCR tC®R*f§R* 1TO *[R TO, <plc«tR R«T R«TC® CTO (R^) 
CR$f TO R*RC® TO TO RfRRM i TOMTC*t RlR CTOTt TO - RT RTC®, ®tTO CTOTT 
^C»R*i§R* fTOQ RR*CR Rt, TOtft <R*tCRt R^TS ®RTO TOW Rt ®lt TOR* bl^ftlW TOC® 
CTOTt TOT'S TOC® TO RT, ®Tt TORT RRR <R*tCRf fR®R <R^ I 

fro' RtR TOf RTW* ®tro TOR* Rt^tW* TOC® TOT TOC® TO mi 1$R* CR]^* TOT 
TOC® TOW TO *ltTOT c l^tTO^fTOi ®f<K q RT^W* TOC® Rf*T W TOT TO ®TTO fR®R 
V RCW 


W 

V = — 

R 

WHCTO TOtft TO ®tTO RJTTO TOr, TOf&tC® WC® %®T C^\ 

C%TCTO HCTO TO#t TO fro fC& WC® 'bl^W i ®$ TO^ ^ CTO <fl$ bl^lJlW 
(RTOt TOR Wt Mt RT TO (RTOT Rt®|® ’lf®*l% Rt fTO ^W *JtW TOC® Rl^ ®tTO 
TOtW®l^ bl'StGM TO^ R^TO TO®HCTO TOT m$\ R®T fw TO^ TOC® TO 
























































































































cqto ^ vsm tote to «ii>iicw ffwnr ^r c^itte 

to tos ^r<K tost «*ft to?r Tttftefct * 1 % *ito to i 


«W (*I^IW'Q R^ RC.^ 

w 

v = — 

R 

^ TO © TO W ^TTO CTO^ CTOlte K «4|?r TO CHCin^e i 


« *IW Tit Tit f*ICT|f^ W^OTl til^k TO1$; 'TO 


to? *nroft to ^ift pph ^c5R5^r to to Ite ot w *ici>*iPhims to i 
t^to Tjf^ *id»«iRniHi»i c<w 4 ©im CTfct toft 

R“»i>l C^ W« 1 (.'o *f|?R l CTOT <R 5 T C#lts «1<5lRl?lh <P*C«> ^ 51 , CTOT TOT 
FTTO CTO> ^c«i<pfiy<? 1w ^t C^SJ C^ <p<it\a ^ c»i’J[c«nl CTO^ll tS{F 1TO CTO 
«th(.'© *ltTO I 'TO TOTO'TO 4 <f 5T fTO CTO TOff© <TOt ’iwiRlfllo 0 !* *|R^'©«1 Tpa 


aW: i£f^f& <tf^» <£\<r <£Rs§t cTOfifc wm 
*IW *ld»HPUlM (PTTO To? 

S'Q<i: l^lffta TfsjH olosR TOT Tfsf ^ci5*iPl«i1«i 
C^TOFlt 10.15 B^fto© (PfTOt ^cfic.^ 1 TO 

TO •IcBhPUiM «lMto TOfsTO TO TO 
TO < ttC“f «cl15» Ite TtfTOtFT 

*tc5»tf*T?lM '^11 1 






R«*l 10.15: R’iSl'o TO?T ®f*D ^f 5 ! 

’iTOfTOcroi 


10 . 6.1 *N^r 

CTORIt ^Rsf^y «1&M4 TO TOT W*T TO^t (TO^, CTO, “R*|«sH<* TO 

TOrBr«H>r cro?it ^ wm to* tot n<Tto§rTO*i 

'5|W TO^ TO* CTO Tji^t C*1C^ FT ?TO ySnksH'Q ^tc^i CTO-slI TO 


TO-OV, TOftTO, W-ioTT alt®! 











































































^c>br 


f^Rfr trot vSI^WH RRtf© *H3* 'SfPtOT #t ^ I CENT'S 1^ 

*id>HPmH c#t «ttw <*rs ^ pifct ^m, c^rr -*tfto *tdJHpuii*i <?n^5 
m cwi c#r Rv»w<i c«n^ ^sf c^mm *tftar m rrr i Htsfo <?$ srr 

<P'©$^ ^©R 'S’R R>R <?©RR C««W '©|<.«1<P ^© *ftR I 

lift <?n>t ^K <m$, ^r *iw>*il*i«h ’ifetlD'© rt wHfiS'© ^c6f^ *tfc?r i ^ wR^tR 

emu *tfk c«f^ wsf (^w<i>3h) rhr m cro <^©rr -"titor rrr, ia>$ ft^R 

lift ft*t>*i$. i^fc© *tRf. 'CTsf sRtft© ^ ^fft^R ft»RR rfr ^r ri i <r 
RRF t RR R*R Rfc?R 'Q*R WT <R *tR *tR R, 

RR«t ric?r <*r* rr Irer ft^ w, crrr *tftRj c=$ i ^ *r, Rt ^nstm 

fiTOt ft*t R^fR W>lt*fc«l StFS5 ^ C«t??^Sf R%t csftR^R ftsr «nft ^5 rr? RR l 
^©Rt crtcr ^wrIEr *tr «irri RR«t ^ rrr rrw ^©rt w *teo®icfc* rr *H 
rr rrr *tffc?R cotr^st Rtcro rr Rs i crier *iHrj <Rt, r$ crier rst 
SR tft® TO R I RRf ^C«l<pl5<p RR R?! RI RR RE 5 ! CStEs^ETO R<RJI>I 

coic-^cm to-<rst mu rir torr i 

« r*r cs\&ftm rr R*ttfa to rrt m wq m§\ ftft$ cre*$r rrer rer \ 

rrrrr crto m$\ *tro ^rj Ararat %, ^iw^Ui cr -to i ^iihic^ ^mt 

^ I Q'S f^r CT <£RT ^ICTT vrtf^t ^figf f^TG C3^t fit^«t 

mus <1t^ W ^©1? 1^5R c^5 m % 'SIMM ’^nfwSt '5t^f %?I C 9 !^ W 1^5^ 
Rjcsr^m^ri ^ ^f^ ^ >h( 4^^fir^i esmt^ 

«tt^R ^ift faijrfw m*V$5 ^ ^»tM ^R' ®T! 9 1tW! (Earthing) 

■^i m (Rnwt ^Hiii c^t RpRm Rfpr stpr ^ ^n?r ct6t 

(?r ^© “^if^ 'itffcs m (R^s ^ft^R, *M ^rt^ v©iw^ <?h c^tiRt 

* s p 1'© «Tt I 

10.7 i ttW (Capacitor) 

(Rnwt ^wf ^bh wTit ^©r ^mtsiT w CT^r c^ <wl% *fR«t ^©r 

^’R I '©t‘ p i ifR't 'W©t (Rf*t '5PT V ©I(.*1«P W?tt ^tQ '©t^RlRt 

m w*\ ^ (R'QRt «ici<p^ ^t^Tsrtajt c^es rr i 1^> <r w^f <rRrT 
^RtC^ WSf (WTIt ^C®T ^®R 1^5^ <pv©5^ <i|v»(.<i (R&f ^©R *jR<pc^ 'Q^R I G<plMl 


^oiS> 
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'0|< > 1<P "5t'Sf CPf'63t ^TQ V51? 1^5^ <l|vi>C<l <£W$, *JtW§ 

^ ^ vsjwf-stw c^5-*jtm 

c c*Nlw ^ilw Q fffsut ^r '»k(. s i 1 ^ 5 ^ v 

v = 7i 

'oiN<il OTC«lf| r c*1Hw<i C 

r 

c= k 


&^~ 


\*> \+\+ 1+1+ \+\+ W\|+ 

>1 vLw >1 >L vi vl 


^ wra vfflFS ^S? ^ 

^RR»*i MtW taR ^1 <jc5| 

(!&(£] 

10.16:) i *ft^ *lter 

^jte w^itD'® 

"Bt'Sf ?Nf ^ v®k(.«n Tjfi> 

"sjWtW $,c«i<p1!y<p 1w fcsf% 

^*r ‘flK? c 3 ^ $t°i<pQ«p f*pra 

■*1% I <fR5&T 

^ c <*R? c'»lc*o'sf v ^?f ^kc«i w'sm (R * 1 % (Energy) 

^(.H^ 



ffcar 10 . 16 : >wi*o4k *im csfi> fef fcsR i 


^ = -CK 2 

£d 


<s> 


tesR'f 


«W: 20 mP Wtftfer 10 V t^Rxfr *ldHfi*W GWR It <?N1FT # 

*rf?^n ■*!% ^© «n*w? 


ter:^ = -C7 2 = -x 20 x 10“ 6 x 10 2 J = 10“ 3 J = 1 mj 
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10.8fiat's* (Uses of Static Electricity) 

tone?? ?*tot<toit, «unmiJQ, totstton, ?? totor to^ 

?j??t? to, to stT?r ?? «fi<r»ii(.'o^ cto ?? (to? ^sotc? cto pn?) to 
to*t? 1?e*1? «fl«i»1l(.'® ^tot to? R'j)' 5 ! <imls <mI ??: 

10.8.1 

tsw ^tot ?t ?tof toe^ ctot phi? to fcsj? toj totto <to? 
?j??i? tofl i »£i to ^to? Pi?t? «?? tot cto to 4to stfto^ 4to to? 
*to? <at®to CT®it ?? ^ p$ <?ito ???cto Pito? to to? ?t^ to 
?? i to?? ^ MhtafiJw *nfrto? ?c®t ^ ??3tof TSfRt tot c?to c?to 
^t'Sr Tgfsrt ?&iic^, PNte? <p|c«ll <p|Pl PIC? ?l? i t®!??? *i' 5 *i <i|^1 ?t?T "^NeSf? 'S?? ?t? 

tor ^ <plPifi> ?tor Ptto ?? i <p|PifiS pi? ctofr ?t ?t? ptsrj tot tor ? s 1 f®ito s 
tot tot ^Mc®? ?j$ #g§ c*t? ??t ?? i 

10.8.2 % Sjfa cto? 

wop© to? tor ?r?t «to? tor to 

??i tot fs ®n?* pitot Pifi> ^?t ?^? ?? 

I 5 ?? top®, <u<to ^c? i ^to to^ 

TsMtot^t to tojj? c^t ?Rit ??, 

^to toft to? t?HW? (to? 

Pto ?? (to 10.17) I <?to >Q?? Pte? 
i*tot to# tut tofet at?? to to? 
ptt?e?? ?ne? pffes pi? i *tm wtf? ?rsf 
?????$ c#t pic? ?*? toe? st?tto??i 
tor f® att? ctocufee? ^ ?? ??? ?c& 
site?, ?t?®t to? ph?c?? toe? ?? ???$ 
ctoc?? to? to? ton <?to ^to? 
toffc bief^^ tot c? ?t®f? ctoto fcsft 

?? Ptfi> ts$ ?? to$ pitro ctoto 

pic? c#t i c? ^t?c? c?Hc<p* c®tsc? tosf pi^t c?i»R»?ci ?pr ?i? i ^to? tot? 

?tot?'51^ wsjt toe? ^5 ’teNtot? M?'??t???i 



^o5S> 
















































































f%3 f^ajs, 




10.8.3 

C33H 31 TO 333 TOt3 ^I3lf3 >UM«I$. TO ^533 ^tTO 33 3W «I1TO 

33 C33 3&fc 3>C3 <3TOI t^jT? ■^Pl'B't M% TO 3^5 C<HC*il Pc'TOTO TO 3t C33i ^ft3tf3 

§tc33 3iro to <n*sm wf f%3 to 4$r to, cwj 4R 

3lc*P<l CTO 5 ! ^Jt°^ CTO 5 43 5 l?t C*fTO ^Ito C3Q31 '53, C3>1 31^®13 3TC3 TO C3ff® 3TO 
C33 C<l»lWl 1*33 fro?, fc©f% 3J3 CTO C33 3tt3 3fc3 3lfifa© TOT CTO 3tC3 I 

10.8.4 

%5Sftt3 CTOi 3F5fc3 W#3 TOf3 3f33t3 33 TO 3TO 43? C3TO 1%3 RijJW»4 TO3 
mTO C#f l ^C33|f3TO3 TO TO13 TO TO 33C33 3I33I3 3>3ff® 331 

^3 (Integrated Circuit) TO3 fTO TO CTOtet «5W 3 5 t3C c R 3^ TO 
C*J(. V ® 3lw I ^IC'sR ^c«1 < p3^ < pC' , 151 3 5 l^ 3*313 333 3% PtCil , 3*f 3*313 3 5 t3C c R 4*pfi> 

^3J3l3 '®iRPi f^ 5 ?3t 3lf^& C3fl5 3^> 3C3 0*1 O'® 3tC31 4333 3RiF3f'®<. v s 3TO 3313 W3I 
3^1 CL>Pc«1 ^53C33 W'l 3t33lf1 33t*f %3 fc®1% ^f33 31C3 3?3$ "TO C3Q3t 33 1 
43R 3TC3 C3 TOf 3C3 TO 3jtf®'8 13^ 3f33tff 3§Jt3 %3 ^f33 3tC3 3°^ 3l3t 33 1 

10.8.5 « 3®RwlTO 

TOTOt C33 TO 3313 333 3J% 3W 333 ^TO ^» TO 5 TO3 <?R 3f% 3tCTO 
33TO 3 5 1TO tC33#T TO13I TO fTO3 C33^C3t3 3tP TO TO «TO 1 TO3 
TOf3TOC3^ %3C33 C3C33 TOf Rd333a3 33 TO 43? C331C3 3lM% TOf TO 33 1 
C3C33 (TO3 333 Sip TOf TO 33 TOT TOlf33 TO313 fTO TO13 TO CTO3 CTO3 
35 5 313 33, CTO3 TO3T 3f*T f35ff% 53TOH 1 3tC3i 3tC3i TOTOI3 C3C3 4^® C#t 3tW 
TO 33 C3 C3*tC3t 3ITOW TOf^s TO TOfW TOf TO 3% C3C3 3lte C3C3 TOf 
43® TO3t 3t3 3®3P® 1 3®TO®3 333 C33 CTO 13*113 3l?3t3 TOf 

C3C3 TO3 1 3PTO33 C5^©3 fTO 3t3t3 333 C3^f 3P®t3C^ TOlf^s 'TO' <?FC3, ^®33 C3TO? 
Si5® TO TO TOlt TO TO TO 4R f3TOf 313313 51W C331C3 3l%f 33 C3TO 
W®33 "TO 3tC3 1 


3^31^ 333 TO Wlfat3tTO 3C^®113^5, St3lt3>® 3C® 31C3 43? 4^ f3^? Sf3tC53 TO 
3P©IC33 ^©133l3ft 20 CTO^ 30 3JTO f^fsf C33f33t3 33% TO 313, C3§1 ^f ^^3 
\st33l4t CTO 5 C3f*t 1 






























































































mtoim m?m %tm ^rw mmm m*mft <mto to i mtorm mto 

tot 4tor tom to, to to cm?! ^ toc*w to* tora to 

^ <il<s(ms mlto wr. "^HjHM *$ 11*1 <pc?i i ^mt R«)?)li> *«£ Hc^?! ’iFss 
to^ 4m 4to «N5#tlft ^ ^1 «W to tom ^5 to 

totoF» to 4m Tj^tom to 4mmi?m toom^ I mmfm 4m to 4^$ 

?to fcto to<3 tomt '©iiwifikm sm cto ^iwn torn 4^ cto <m cto stmto 
toc*fte i tom to 330 m/s 4m toi 4m Irnmtom cm® stm 3s mmm 
<?m i mtssit rnmm mm <7rcmm *m toft ctot cto i?hh csicm mrnmt wtoft ms 

to tots <7ift mm^© *n1mi 'iii^iPi^iw to 1%m t>iM>«m ^mj 4m 

Immfiftmi 

m^tom mmm <to$ mimitto <7im csfcm R>jjwm simlm fe cmm mttm 4ft rnmtmto 

^jg fstf»i^c<p to(.et ^Ihqb© mcm i mftt mifto csftm mmt mmtm ^mj ^jg ft%°7mm TS*lm *(rn 
4mlf*im ^&lc<nl tolmt «iMlwl mm i (Tift cmlft fmjTR ^plftklD mm %m mifftr «fiter 
fto msmT mm l tfRT (Tftom R'sahg^ I 'Stl^l mtt 9 !^ Ctolft t>l'sf*J« C<MWl 

t>isflH cmnmt fm^m mtts mto <7ito Imtto mmf mtttom mi i m$ wmtm mmm 
^*imm to m^ totmis© toto mmf m\ mm 4ms totmt «nmm mm?* c^ttw ^ 

i <?$ ^«f «im m©pr, w% 

'0||?)Pi'© ^ ^ ^im^ ^ (71^ (?TC9lt^5 &|6f(.<P oletill '^ 9 tn^5? 

vww (?m i vrsf? ^ ’^im ^«it c^ m 

^m^ 'm 9 ^s si^cf to t^tm ^it^iH ■st^ <nt ^ 'sfc c®^ to 
iim i ^im*f csti^ <mtsr ^rmt m to <7#r ^m to rnfim «ito 

K«T ^I^ l 

^tm ^ <m ^i m ^m, ^ to f^*t%© mm 

<m^m w sim tfto* to^ ^ to to i ^ ^ ^g m 9 ^ 

totw *wt ^ittot ^ ^to<i ^inm ^csf Tim i 

10.8.6 Ito ^ (M 

^mr, fto^ '©iHvii^ wm *im ^ mirn wm «ii«rt»H to 

m? (72i ^m^m ^mt ^?i i *^1^ c^f^c^iic'® ^<5 ^mt ^?i <721 

(to <xn ^mrn ^m m^t 4<pfi> w\m mm to <«m 

(7i mto ^mJt ms ^mto ' 5 ^ c i'»ic < ( m° <p^i •>i«<i ^11 
























































































































>300 


"Btsf ^nrl?r ®?*u T? C^2f ^l<i *piG«nl V'MlB ^5 *k&*iPlijlG o 'm ^G^m 
^TtW ^ CT'QTIt ^ i CT B?1 »hBg<p ^T ^ CTfi> ^if^fi ^li^lf^Rlt^T t^t 'fjffi? 

CT'QUt ^ I ^ 1*5 ^*tt W5 BtRalB* «l1<pRf'i> 

^ <*R5 PNttfT ^'oIg^ ^T i ^ ^ ?ES3 ^tttjPIt ta^f'sxp <i®iG<i^lt <mi<u 

1 *tC?I ^tfctWl?r CT ^rs^st*lT C^KIFT'Q C*ffelffs *ftw ^ HGS3 fcaf% <P«IG'® 

HIg^ i 



r 


~\ 




Wtlfo f^p, 'a|j|«jplFta1»l *p«lt«N 

T5^ : t6|ft to 'pT ^5H3 B^Rc® GHPlfD's “N? fajTC ?t CH^llU's 

"5t®f''SRf I 
•®lG«r$ <(1?it: 

(a) ^ ^il^fH^IIV Wl to TO # ’IlfTO 

^C»f^ "Sfret ^ l 

(b) B# te FT *ffbfofll Plfl» ^Hf*lft%im Wf to fcaft ’fS Pilfer TO 

«||g*iI I BARG'S *|Ra|M G'lG’lB’® "BtW ''Bf s lt ^RT «ltTOT <?lf!> 

«ui*jpiR«i>i «pttio»M *ifW»« ■BWf ®itm i Osutgfrfsram 

TO^T *1^6$ *|HpN»IC*hl ^WjjH^Wl C*t^T 1w TO TOl) 

*T^MBg* B^R ^*<IG^ i*R$ <p|<K.M 0*1 B «llf<PGil B^R*1 

TOr cprc*t *rtwi 



to®! fig* *iR<ii D to TOt ■ptw ^ to *ro <*rc* 


V 


B^jR CTO* fapfW ^Gil Rl>G<P J 1C.’S1 TO I 


J 







































*M’4R'aall 


vSo8 



*itwr «w 



1. t>lc«m f5®*T *IH 'oilw, ^c.o^ 1.6 X 10 -19 C 4 <J®*r f® «w« 

2. 1*sl?T Rift's^ *tfMt*fF!t ^>w *Tt w**iy 

3. ijcSt 4® «iklw« *rt®^ c*il«w»w» 'olwn "sitc^ *ra1«T ^ ft*lft® 'Bt'Sf ftc® 

4. capacitance C® ^ 4®T>t *itE3RT ^ ®tePT *ki>*iPl*ihli> 

^TfC^i '5«iil 4*514? 

5. w»lwl R’^c'o *lcS»«iR«h 1^ ^pj •TCT, <4fi> % wr 

6. *l^it^ «ttar 1®f®t® c®twt 'oilR'® ^rNit i 

7. c<pki1 <i^c<p Mulct's ®rtf^® <p«i *i!?i 44*11 4*wl i 

8. ®f®^®itm#? 

9. ®ilw^l ®IWT 'Q «ilRv ®[tt|H 4« , ic.'® C^W? 

10. t4»k*il 4' V 5C.4» «Mi(.-q-i Md®E® ^Mc4 ®nf^5 4>4l ^TRT ^fat 4 »mI i 

11. <i|4 J ft> ^4*lt® ®f®^fM*t 4W14 ’l&'T ^*f4t 4*C4l i 

12. ^4*lt® ®f®^ffa*t W «p|'»1t4 4*lN4> '=>ii j qlc«i 'oilR.^s ®3t TO ^*fat '®C?lt I 

13 . ^Ht® ®%%H w ^ #®tw c^iwt ®n£® siff® 

fl4*TOiTO^4=in*BiTi 

14. ijfi> ®lfflC*ra ®t®^ ^®T C®1«T C®t*T fi®4 ®C3? 



1. 4 c iflw -l c TOf l m TO t i TOf TOfa coffer $l«i4»GH‘ 1 w 

2. *tolMM MIPS MTO (iT®^ C£H^C® te ^src® 

4Tfc®l $W4fiWil TO 9.11 X 10 -31 kg TO* Cgftar ®3 1.67 x io -27 kg 












































VSO (t 


'StffR <i^'5lt l 0twf ^aitt^l TjfijRtSR CVS* <R*Rfi> 

RW i£Rs <J3\S R\5? 

3. 1 «iW SfafR "BtW ^RJ ^C°1 <pI5^ RpTO’S ^f^lttpTt Walt'S I 

4. 10.15 «<*> blcsf-fl ^RJ 7 R p lci3*iPj?ih C3*fT ffNlWt C*NR CSlCT 5 Ijft 

RC°1<pI 5^ 1w C I f%3 I 

5. 10.13 tsar TjJ^ bios?* ^RJ 1w (PNM *I<.W“1*I®1 4w <Jf%31 



1. wk»il <Ag(,\o i «iP®'9 f^foR RW rc^I— 

(^) ^Ttf^m (*f) Oot^f^R 

(«D w (r) m 

2. Tjfi> ^srfatFRT '5RR5R R®T Pitwi w»hfi»* 'G*R Rf? 

i. ^\m '3 < r i 

ii. ^IfttR OT q<ipv^5 \SR 'Q’R i 

iii. ^IftR ^5?r 'owm 'Q*t?T i 

(^») i « ii (*f) iii 

(*t) ii « iii (R) i, iii « iii 

3. 'ol^vsji) <fRR* 

(<F) N 0*0 N m 


(*t) N m 1 (R) N C 1 
4. 10.18 lR3f 




ii. B c’1h<p CS|C4* ^srRR A c?1hc<p <ilw 

iii. ^IRR Wft RRR «ItW i 


fitRT <?FRfi> 

(*) i («) ii 

(*0 iii (R) i, ii <3 iii 


A 


t&ar 10.18 


B 


¥Sft-«j», *nNR«»h, w-ioir catt*f 






































*N«4R«Bh 


5. CSpStwi? 

(^) war (?) ^5%, #s? 

(?) TSfiifR (?) ^8%, £|?|? 

^r%t snsr 

1. ftfaT 'g B T , 'oilD»lwln ?? c??fl5 c*t®r 'St? fs^f? <£)S <pMc«ra 5 <mIw» i 

%It???f&#tfS ^s m WQ <£(5\ fim ?3*tJ t&lffiS 

W "Stiffs W^I R*Hl1tol ^tm ^ TfSR ^1W? 

^®fc« %? 'st^j •inl’^R'wh ?c???t?fc? c??i fsf? ?? ^(ft 'sterner 
?ft? I f ^c? fi>?ft? ^*ttFT? sTff^ ft?? ?rtfs ?*rc?? i 
(?>) ?lt?R ?®rc® #f c?l?f? 

(?) ??c? M“i < 1^5 ?? ^ftc? i ft's i 

(?) iD^Pitu 'allies ?'o?f? <p|<M ??*rt s*wl I 

(?) Tpsjfij? ^iKIo^u ^I'olo^ fo^Piluo adit's ft?? ?*?t ?t£? <u!?JT ^>wl i 

2. f^ar 10.19 

(^) war #t? 

(?) P ft^ ^rtf^ W?t? ?ft?Sa? 

<mc°i a]1S? t&?? 'o|^$>'s ?^(? #|^? ?RjW*i 
?Sc?? 

(?) *T fsc? p R**jcvs ^s% sft??j ft?? 

<pmI i 

(?) tsar *T ww fsar “?’ 4 
?Q«q'®*i ftcs)*H ^»wl i 

3. q 1 (2 C), q 2 (—1 C) »fl?* g 3 ( 1 C) ft 5 # ^‘Tt? 4?# ??? C??t? ?<TUmH *fiP?? 
C?C^ ??>2?C? ?t?t ^itc? I 

(^) \5^,?5f#t? 

(?) 'aft*, war 'Q 'aft* \fi)i$'a| «£R5^ ?? (Ss?? 

(?) ft# otc.'srsi ?f? c? ?*rc??t fcsf? ?c? 'St? tsar «ik<p| i 

(?) q t ^it?i#? ?t? w ?c? q 3 *??t# wtP? ?? ^fo? ?s?c? ?t c# ftam 

?M? 


p p 



ft? 10.19 




UL/I 





















































(Current Electricity) 



wR^ W «<W 'fgfo qftlCtal fe^lM Ws TO^Itl 

'Silvia ■SBrttPRT qTOW Wl# ^rm bMlWH 'aHailCW 
wi? i ^iiPRr ^r*otc?i ^nsrat ct R^bmi ^«it c*$ 1 **i? fajrc TOf^ii 
c^twr *rt5M*«wi 05 ^ 5 ? fair efflllp &&&% wR^ ^t 

■#ri ^‘ota mRijf®* ^iNit ^Rifir ^j ^fat <irc* <?r 

Rto tiRijK gfiif^s ^ c^^cm cro i <ift fai^rt wh to 
^c&R^ -"idSHPuiH *^w^ir^mc#« ^ ^*utc?r ^imimi to i 


















































'Sob' 


<1?N1?s§t? 



4 


• 1*S|? \®f®^ W "55T £f?*f? ^^IC'O <11?? I 

• sNIc^s Pr<p iflTO ^,t s n^ > S»i £|<iI(.R'JI R<p ^jMjf < ps(.'o i 

• W 'G ^<P-sds £Tffa ^t? ?^t ^l*F? «p*c'© <H?? i 

• <lf??tf1 1 ^?t??tf1 * ^<*tf??tfr ^Nlf ?*?ffs <11?? i 

• <FT#t2i? ^JC*P ^5% S|?1? <3 1?o? <lK?I— TO Wtf ^*1? 

< P3C'© ^lh<i I 

• t*?? G?t? *£|'^?. *tf??'®»i^l»i C?t? <Jl^lJt < J 1 3t v ® <1h^ I 

• ^f®bbH4 *rf$ ^ 1?®? *ti*foj ?jftjt ?*to *tt?? i 

• C?tt?? fte-s^hNsI ^It^t otic's *11?? I 

• ^llt*lfa*^ C?t? 'Q ?fl?n ‘MG'® *11^ I 

• (2tf*f 'S ?TO?1«1 CStM <imta <MW> <11?? I 

• <q's^k'a ^f»U C?t? nmls «MOO <11?? I 

• ^sf®^ ^F?®1? R»iH -mg'® *ft?? i 

• v»t®C®? 1?(?5^ »1? <3?? C?t®£*rf®^ ?JNJ1 wfs <11?? I 

• V5%®? f??H? 'Q ?*1?^? ?J??I? ?^?t < MG'® *11?? I 

• ?1?1?1%® ?j??j? ^<ic?^t ?®% ???*it ar*!?? ?*c? 4? f?1%? m*1 ^ fc?? 

^? ?J??t? 8f?*f? ‘MG'® *11?? I 

• 'ofvst'o<l t??t*t? 'Q ?1??? ?J??tC?? J it&'o*i'»|' ^ ^<50's *11?? I 

• ^5% *(m ^*15? C?t? G -AHM^HH ?tbVi«jVi| ^? WQ C*H*1? W? ?*TO 
*rt??i 











































11.1 (Electric Current) 

^5W^tm^r*0tc?i <Ffs*lf| ct Tjjd>f 1%^ *lci>»iPi«ih R'own 'srtwf sit^> 
^c®r c#r c$iw *itD-iPtoM ^ <?Ntw ^ ^t *im=t 

Sfalft^s ^1 TF&$e\ *fW dc5*lPl«lh bltera £i^;^5^ SiftW I blcsf-g 

<4^ srn, ^co?. '®lv»'^ ^T R'^t's^i 2KK, ^rn c<jijI(.<p ^t? e fsk<i “^c^i^pISPtfi*” ^Pi, c*)i>l 
fer ^t, 'spjT^t wtalVi wPiwh ^ WQTit ^?r i 

A B A B 




ftaf 11.01: ^Frp cnm C*lt¥ cntsnw attl^i 


11.1.1 *1% ’tt^si 

1^¥ Pl*l>iR »fl?f^, dcBlPlilh ^t ‘ s 1t<N 5 I silvern. ^ ^ 

^ ^ *idJ-iR4iiwu ’Wfojft's ^tt« 

S.W, c,Jiu|t.<p ^>(,»i *i»iH ^Crfi w® C^3T[t <ilc<i »ft l <iPr *jc,u| < q|'s<i c^IW?r 
^»lN<P blOf PfC?T C 3 1^l1c*H *l(.W*lslH taP &|e{RD«H WV rtl«wlw 3 llC'<f 
'sfa %?r t^us f^ (fsar ii.oi), «Kc«i R^os* afa’te ■*$! ^1^ ^cMpliiM 

R'et-qsi < P»iC'a ^lc<tf 'jfS *kw*iPlsil°i ®i»ih ^CJT <ilw I ^h<P 

^ 5 JT’llPli>M*i ijriJt m*[ *lttf5* "SIM ^t ‘51^’ ^SRt fc©f?T 

Wt Wl *llst<P*l C 3 ^ Tjt&t <4<F5| TSfa %?f 'Sft® %®t3 a^CVS* 'STW <2^T "5l^f 

swf^s ~m w<i?r ^ wt^t ^ 

’sj^st ^|4"**pR<p i>1^ '^'u c<plc»il 13^1*1 c«ii5| (i)<p5| ,p lw3*il*liil e i ^t 

w "5tw sHtf^o '?5»r8 ^ ^rtir i 
























































vD^o 


MRRt RRl$ CR W5J CRT*R, ^^CRt RJlklfR CR«T 4R\ OSFRtCRlR I RJl&lR CR^R 

qo^r rIrIrIrr* RIr>rI r^cr *1c3*iPliilc«m (Mr R»Rt RR, CTRR cR£R» &1«r sRtR <prI 

rft RRRfRR* mfi&ti rrf w *ncv, rRr rirrRr* w$c®it c*ir rcr rr ^ rhE# 

OT*T ^=lR tR'jTC 2RR R^Rffa *tttR Rt I ^iRRt 3it«W CR RJtft# (TTR^CRt <7tf% WjMlR 1 r»R 
*NR»I 1.5 tfstR* I 


MRlOtsl ’ftR ft*Rt RtRR CR $MR>QPl(i5 OTRttR MRRt RRl$ <?TC*R CRfi> 

rjrrIr r*rR wrj rr rrr ijc&t *Icrr> RttR>, ^sr ^rmJIos «|ttR> rtr *f£6Rf*RH Rt fR'SR 
'aiijulc'o (RPf, 4$ *N5wUf RSfR RtcR c.«H<.ri>r, CRfi> r j »iH'© Rwif-Rh p|t<#J Mr 
RRIFS | iRRS^t RflE# CR®T Rt <RR*St CWlWlJW RRm fR*^ SlRtCRR' RRI RRm 
DlefcR* RR RciSiPlRta Rt 1 r«R CRR* CRf*f *1ci>*if*1«lH RT Ir'scr ^lletR R*CR Ws RR tRR? 
4R WRJ "“I^R SftRRrR RR i RfR MCRt RJlftte Q RRf^ R*R RcN%M CRC^ CRpt 
*ltl>#RI*1 RtRC® W RfRRH R*t®f RRt® ^R'®Rf5r 4 $ Rfl^tfR CRE^IR ''5% '5t®R* ■*!% Rt 
$*R*RW ^ct^; 


EMF 


W 

~Q 


+1.5 V Q 


-1.5 V O 


RJtftfR CR®T Rt MMlMkl, CR^ tR^ ’■ft RRRRR R^CR ^R ^5% Rl*Rf *1% Rt $4WP 
RtC^ I RRR CTlBRt RJlftfR CR®T Rt CSH1CR5 rCR> MCRt Rlftftj ^iMfeRt ^R ^fiRR 4$ ^5% 
RHR* Rl$3; m RR* <3CRt RlfRR^R C^5R %R R%R ^tWl tRR*fct RJlftfR CR RfRRH 
RriM*RM Mr R>ER CR1>I$ RjCE^ "®R RHRJ 
■*1% (Electromotive Force) Rt $4R4*P i ^wlsrc'o 
i£|^tc^ R*It (?FtR Rt ‘W Rk°lR Rsrfl “*t%” I 
tRS^ Stf^S *|W Rt R15RS ■»(%” 

R»Tfl RR^lRR'*l^a RR I CaRtWR RRt ^C?IC^ 

RrHR'MIW "RR” "*t%” fRRil'iWi ^ 

$0*41081 •RRsfet "“tWR WRRR ^Rt '“Hr RR^R RRf 
RtW Rt 11R^ >X»i’lw»(.a| tRRICR CRl^ RRt ^CR I 

MRlCHR Rq|*<a ^QRtR CRRCRt ^Rt CR$ RRRt 11 * 02: (£RS ^ ^ ^ 

CRC^g (flR^t RIlfellR <?pr Rt CSHlWlJR CR *1fRRffi :; ' ’ ' : ’ 

^ICIJhHrH Mr RSCR CRS1$ ^5R t^R^R 5 ^51$ 

'SltRRt CRRR CRW$ ^ RRR, »ltN 5 R|sf R«H0 
Rr|$ RR RRW R^CR C^pSR, CRRCR CRlCll RRRJt ^CR Rt I 


(a) 


(b) 






























































































??, ^t? *tNmj]?3F i ^ CFNe? 
'oiw^ j *m (*H»i5l ^j| 5|R c*ic«m 4?* mm? 9 !ci>*if“1^l(. a, m ?H I'osi w*il 3 tw^ > R 4 * , j> 
m^fmiijt ^f? vm ?lme?i 


«W: d?fct ?flftf? CTFI? ddHPWI&M 
1.5 v ^ dtra- 

*ki3*lRUlM W? Mt'lfttalSl ^ (IRC 
*|fefi>\si>| 1.5 V ?tf% MC’iliS'oul -1.5 V 
4?? ^fetlu'sul ^J? 

fc^?: 'i&\\ W ?F» *He? l ?f? 11.02a 

to? ^e®r ?? ^smem c?c*itor 

d?* *tl@rlu'ei>l 1.5 V i ?f? 11.02b tot? 
^sf \skc»| ^ 4?\ 

MC'lMl -1.5 V I 



1.5 V 



3 V 

Q 


+1.5 V -3 V 


Q 


9 


6 

-1.5 V 


fi>sf 11.03: ^ <uli>lR <?i®r %? RR>q 

m c?c*tfi+» ostc 5 ^ fcej? <pm i 


0f(: Tjfi> 1.5 V C'ol(.*uu ^JlUlIt %? 1.5 V, 3.0 V, ±1.5 V, -3.0 V toft ?^T I 
S'Q'Si: H.03 toto me? C^Ntem ^«ic^ i 


11 . 1.2 

*im<: ?f? mrtesf? *Mt «tem me?^ mfrn to t? 'stem 

me? c«rc»iR i mft? mrtesf ^$1? '5m-vj < ia ) |± me? fte®r? mt?rn? ?e? mem i 
<iIvbc«h ^t?t tot? mt?m? mMimlPt m?s© me? Im®^ emm? c?cm *te? mm wt?m? seer 
m?mi oeMiitai irbr ?to c*m?r w mm? m«R ?G5? <?rme? c?c^, qm 
1mf» tom®? dm mmm? mem extern ^m ?fi?m c?em mim ^ti?m? <w® me? i 
pw mrn?t c?*|emem ?1®r *tmtf i emm, \% mrnt, mjtqfitor ^*rft?itr 




























































i toi t>i«^c<p ^hh©* '^mt *rm, ^©w ?Rm rot rn^© ^ot ^ 

^hH©* ^ RC«1 <p 3*1 tof, R'JC'SO £RR 'SR ^C«1 «pS'I tof, OT(.'»lfi>'» OlC'SrPI ^C«1 <pS«H I 

*Rt<: CT C5M Rt <lQ<ISW« W corn ^ OT^ 

<?$ ^RfRRtft Rt *to i sfttos RtRtR, r% 4tOTt ^ 

RRteifR '5iko c t i ^fF© rwiv^mi fR^ ^R<iiD rr i 

*Rt<: *ttoR fR^rc RtoR w©r rtrirr ^©mtsim *tfRRif <sr* 

^RfRRtft «<# 'sjwmtft, w wr’M rfsiott r!rrrr ^st crc® Tim i ^ *irotr 
* toOT wifRRtft rt wPi4*il<i rot i ffitor ri ®tk.wlHiiivi t>ifa<F<!>to« ^ 
RtoR c*ir OTft<M>i&i to fa*©ifa^> ^(otrri Rmt w i 

11.1.3 

^rat OTOTft ^t&r to tot<m r^ot Rtoft to rs,r$ r*ot tor ^RtOTR sirir ^ rr 
<sr? Rw«t *rt*c *k]»hPuim w rt rpr wf«i <#*» ^rriotr sirir rr ^rs ^rmt 
rIr ^©totr riott f^ smm r^ri o©mcm <?f$ <?f$ trot 4 «r «*wi? RtOTf 
rssr, ^irr *rmr rrr rrrir Rt Rfcsfa sirir to ^ to toOTR rtott rwt ^trtr r*ii 
rotH to^ Rtor ^ ^ tHrtflfo Rtiafr w$ ^m, rjirr ^ OTOTto 

oicew ro^Sir <4R> rtirrt crot ^rj rtirrir ws riot i Rfstfr'© oiwg otrir ^rot 
rr? Rfsito ^rnm cs\ ’i«eiw toR wirrtr RsrtoF riot, ^©irot <tfrr rot *ifato 
Rfsf <ot wmRt cstc^ ^rj wm^tm ^tr? 

« to?ft to (R^t ^RRR TO ^T5R ^ *lfefl»« WBf I ^ 

^ito ^»m Tsmmr Rifto wf >m^ mi 

n.oi tof ^ifw ^ ^r sRic^ ■sitwi a <?ict> b c© ^sm st^© 

B <?tc^ A c® ^c«n<p^M toic^ i 

^t srr ^ smm Rf srri ^imt ^w«t 5itw«B <d>t 
(RRIR C5^t ^ITM «fl^ ^mt ^ i ^t ^©% 2RR TO© 

^R?tTO?R^'5Rf 2Rt^ 'WF CTWft tw#(? SRtf^s ^?I ^©f^r 

^t SRR W: 
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'5*r Ru^ 


'Si'S 


^fRR t>1C@R ii|^» C iflR? ^I^Cilfl *41^* fc*IW© t ^C®1 R^ 2RtC5^ 

^UlRHlItl AI 33ft Ttftm ~sm, W R^ RtBET W <33 3ftft ®RJ 4Mfc?||iJ i£R* 
C^C^C® i4R* 'aulR’iflWl R^ SRR ^’tK.'s OT ^R»jH blfif Shifts ^T OTTifj' | 

v oR>'«. Rf R^ $m (sM«l*5) Rcc^ bl'Sr gRtC^T $R, A C**fC^» B C® *|R 1 'oulR'RR ^l«i*t> 
SRlRva ^ v5R ^p*f l *lRrfi>'e 'Bt'St A (Sfc^ B CS Rlftl^l 3t3 1 ~^33 

■swftr wiR*n*t b <ft<3 a os ffcm i 3\m$ cst^m <?r^ *tt^, R^ gt^w 

SRI^RRR Wtl &W41J&M ~5\ftU3 ^Rt^^R WI3T 

Rt& CW R 5 ^ C*n>R ®RJ <?tR C’fcS i) 

11.2 f^5=T *tt<faj ^ 

(Relationship between Potential Difference and Electricity) 

»<RlMI ' a ll a l<l1 <1'S^I Rt ''llRv.u R^ ShR Rw RRR I v °ll a wl 

«IM4HH RCRft <3 ^ R^O rR *ld»HPmH RT R«R 9 tT J #T RIOT <4R* WRRt rR *£R# 
RfiwlSI ^tR Rtu cr^ R*^c<p ^c® R^ v®i^c«i R 1 ^ tjRr w'ow R^ sRt^ ^R, R 5 ^ 
R^ £RR ^5R otR Rcsi R^ ^«i1 ^?iR i 1 5£ vsR rr ifRs^t piHta ^iR^li) 
^rRc?t®p®Rot ct^Rijr sfRlR® rjr tflRRJt c«nl^R ^sr ^c® Rtsra R* rrR <iR^H 
R^ sIrIR® w/ 

11.2.1 «'csRT^ar 

*lw>*iPtoh Rt R®r RRfal 4R? , ®f®^ 

sms3 riot <?m ^rj 
i*T3[E*lGicR‘G ws RlRi R\»<i 
Rt*itR 6MJ CR <l«qfi3 3ff$3 <PHl RR 3ft 
3ft CSl^RSm, R^ Sftft 31 <MW^G 
' 5 lt 9 fR si'll CT ^IW <P<il ^?T (RBR 
3ft 'iiJlRIJR i (^ft^r 3<m ^ 
iflto 3*X3\ c®i*SRSr ^t 
3*K3\ ^utR^m Rfjr 3ftm 3ft\ m) 

4RI4&1 ^1R <33 to ’ttR, 

<33S\ ^It&lR (3<33 w R®^ 1.5 V 
3J3 # ^JtS# (?n?R ®RT 2 X 1.5 = 

ty^t-8o, w-io^r <#ft 



Rsf 11.04: «lW»Jl*l-tfRr 3W3 Ro*r 

srri 





















































































©i8 

3 V, feiR* '®FIT 3 X 1.5 = 4.5 V apstw ^ 1%^ R©^ slftlM ^RC© »llR i ^ 
'sft ^w, <HiSifa^«ii ^t?R Rt?i R©4 ’Nwra R^g *iR4^t Rc© *tiR i <aiceft 
^Blt *lR ««wSt CTtCTt *lfil4lDn ^ *HPT ««wSt RR?i *tf®iR© ^ WtMft© 

R©^ *N^J filwK '^w *©^llR R*jj^ shift© ctR "stWR cbRT ©Rc°i c^R 

(a) w «f*f R©? ‘‘ttsRj w c^ftt RijR sRR 

(b) R©^ ’It^Ri wHR© ^,t»i R«jp; Sigh'S R^> *|R^©«| i 

altW <H<p*i ^TM C*Rt 11.04 (a) foi? 'sjffaf <5RlW: 

^fft IocV 

©ih*l *|R ^rj c<MchI ^Nci* M?r aM>t tbr Reg ^tfWR rR ©kc®i <£R^ 

*rfr ^rr®t *ttg i \or wtcHR tjt®fBt R?it©i ^ri (Rar 11.04 (b)) 1 4 *R 

*lftoR *mr®i ^1R RcsRct ^R vst^r ^Jtos *fR 4 sRw <*rR RRR R©g *h<wj 

<i©5^ R^, shift© ^«i<.5* R©R ^|?r 'bri c*ft 4 g^R©g < iRwtR^ shl^^cB^^ri 
sf«hRc© c*r Rijrc shR 's«tiI^®v<p©Ig<i ^rs?, R©l«iRc© c*r R^, srir^ ^Rf <*r|> 
Rftf 1 R^lRt 'gjRjf <Mh ^RJ R^ sRtR^ ^t*ff (Resistance) ^T ^1% ^iRj C3R *ilG*m 

israRt ?lRt £©R w «ig*ig3. 1 ^stfsrct <?Rc© *ftR R©g ■'It’jRi ^ R^ shtegg 
ifl^St ^ar ftc»ic<i C®T«lt ^IR cgfi> 'Q’Csr (ohm’s Law) few *lRft© 1 


f -\ 

V 

's 

l J 

^Rk cgR cgftf ^R^r shR w^fi wh“^sr^wR^ shR^eg cgftf 1 

aR C?R Resistance «*R ^5^ Ohm i aRtc^ Rr ©i*** H (R’Rt) Rc?f sRM 

R^t RW >I|Rki5 1 V R©^ <F?sm ’R *lft ORt T|R 1 A R^ 

sRlRa ^6^ ©Rc»l ^ ^ilRcS? C^R IQ i 





«W: RWt ^RR 'SRI 'Q’CSR »jjqRw ©>lMJ©lc<i'Q fti^t© *ttC3t: 
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IXR 




















































^5 <K3 '5fl§*T V, I 1%S^t R <*FiT WC*9lc»ll ^fiS C5C^ *tt'G, <?lfi> C^C<P 

to^ m c^ i>m cWf c^ c^ i 

'S'8<|: 11.05 B^fiJc'© IR*lilf5 <PW w^llcil R(.*lt^ I 


V 


V 


V 



I X R 



R I 



I X R 


fi>3f n,05: 'S'c^ sjat tfft fisiafS ffer ^j^Ri i 'sn^ foes bw 3if“rt5? Rt*t ^fR* *5(5 

■atf*} Prc?j sj^p*f <»st >ia< i 


11.2.2 0 ft 

cm ~sm. fig* sttmt m\, c^m mufa frHr (l) ^ m w c#r 

1 ®pfK C^t*TQ C^f*t RM I 


R ocL 


«IHI<J ^ *W tor W W®f *lfaW, "FOvST tWST *w to vgfa 

c^w w w®t shift® ^c® ^r<k sNcb^t (a) w c^f*t ^ cat*r ®® m 

wu 


1 


^ iffi ftq«w ^rat ai^w ^Itto to tow ftr*lre 

4^T p < P*K. n ® RW I ®P$fK C^T*f R 



tfMlw >55^ p 


A 




























^WlR'asH 




4<piSl toffe •fttcsfa ®fHJ p "55^ 

1 ®rfC' s lf**p<p 0ft <3<p<p ^ct*?. 

Cl m. 

cror *to *ifmtf <?rft 

M'N'lWN ^It •lEwto^ mr ^1f*t 
a fcsft mt «, ct *to m «Pr 
*H«<iif m ’ttotmw w 0f*t, 
c^t cm p (c&to 11.01) m 
totoiffa i 

1 

CT = — 

P 

•iRim^ g «SRT <£im> "55^ (£2 m) _1 

^to mft to to mre to 0TOt ’Wfe cm titoH mtcm mt, mt- 
m ftffi ^toff*r ^ graft $c«I4jH TO<t csm to cro w 
mt$i*a m, 1rot m cm w c#t i ^©tmtait ^ttto tor cro$> ^-mrntort 0% 
^tmPr to ^ m mrat ^wmit ^stm totf *ftto m*tto cm cro m i 
pim w crot *ftto oft TOto cm sm mc« m m*r m ^ 
toffc m?r mr to® m < 

to TO* cm: to* *t mm mft mi to& to* cm *t c*f®to 

mm mt m i mt qi*iu* m* mt *ro* to to i •uhmUQc'b mm 

mft mj ct cm mm mt m mtm® m ^to Ito* *c$* mm mjc* m m 
mt m i m>fi> cm** m mt's c 3 # w ta^Fsxp mn®t mt mt?® <?ito 
<pw wont ftic.<p i 


c&to ii.oi: to?# m*ito cm 


•to 

aft (q m) 

*ftt 

1.59 x 10" 8 

mt 

1.68 x 10" 8 

cmt 

2.44 x 10" 8 


2.50 X 10‘ 6 

fit 

1.00 x 10 12 

*tmr 

1.30 X 10 16 










































































C?T?: TOT TOt CTOt GHOTT stcatro ??, cTOr TO 

StOTlTOIC®! *tf??TO TO C?C® TO I OT C31TO TO 4?*fi» %fl? CTOC? 

*lfW? TO to CTto *tf??€l c?t? ?T 1?wBfr ?c?i m? cTO<? ijfi> to to, 
*#3# CTO ^ TO TOMC? 'SI1M41U TO TO, CTTO *rf??TO TO C?lC«l? 
TOv^ ♦ft'sut ^rt?r 111.06 fro? I 5 ?? ^?? < iQ<^ cro?r carrot toc^ i 


«W: f’tt, TO, SkC#*) « Hftttlvi TO? CTOTO p TO3TO 1.6 x 10“ 8 , 1.7 x 10“ 8 , 
S.S x 10 -8 , 100 x 10 -8 Q m 4^C?t ^mls "TO 1 Q C?f? fcsf? TOt i 



«iNfll ^tf?, C?f? 

CTOC? L frt?J 4?? A Sl*?CTO i 

<plc'et©, a = l m 2 ?c? f?c? 


tlTO ®f r u: 

TO? ^SRJ: 

TOJ: 

*il^&5»lw<i '®RI: 


pi 

r= t 


^ _RA _lxl _1 
p p p 


L = 


L = 


L = 


1.6 X 10- 8 

1 

1.7 X 10-8 

1 


L = 


5.5 X 10-8 

1 


= 6.25 x 10 7 m 

= 5.9 x 10 7 m 

= 1.8 X 10 7 m 


100 X IQ- 8 


= 10 6 m 


C?TOt TO 1 Q cat? &©t? TO? TO %? (sit? fowlftSto) TOtf fTO 
?m? TOPfl$ A = 1 m 2 TO ?T &r#f? ?Jl?TO? TO TO® TO TO ?JTO? TO 
TO 0.1 mm ?JlTO? 2|*?C^f PlfitC ?>C? 1^ TOC? 1 Q C?t? fcsj? TOC® TO 


TO? £(CTOR? 


fa a 
















































'Sibr 


mtmtmift 

RA 

L =— 
p 


A = 7 tr 2 = ^10" 4 ) 2 m 2 = 3.14 x 10" 8 

jm mm: 


mrnm mm: 

3.14 x 10" 8 

L = —— — q = 1.96 m 

1.6 X 10" 8 

tftse^um mm: 

3.14 X 10" 8 

L = — —— _ = 1.84 m 

1.7 X 10" 8 

rn^arnmmm: 

3.14 x 10" 8 

L = —-— Q = 0.57 m = 57 cm 

5.5 x 10" 8 


3.14 x 10" 8 

L = -— = 0.03m = 3 cm 

100 xlO" 8 


mrnftu® mwmit w cm cros m fag <3 *im fa mm fcufct mMmfct 

m$ i wPi4*il« ^®mimt rnmtem cm mw m , vsm 4*>iiw cwr fmjrc mra 
mm "P ^5^7 MflHxbftM ^®T <?$ I UNtUT mt*fo|aiT 4l*lM$ ^ $M4ljH 
Imam smtc^a mm ^QTrf m i ^ immur mtmrniT <iivtoic«i cm mm m I 

11.2.3 ^t *llRfc 

mrnm m 's’csrt ^ar ^cm mfm mur mmm 4*m %m c t mu® *i#i mm 
mtut mimes mm mt m 4 mm mc?mfi> st%m mutf mf^® mi (fM 

11.07) 

m mte<?$ m cm mtc^ fm 5 ^ rnimurn frmfm #mm ^c5 w 
£mj#m mtcsm c<n*icm mimt *mm mcm m i rn«m cm stemmy m m*r mrarn 
fmtwnm ft®f% fifm mum cm mm i mem mem 1mm stemmur cm 
mm mt m emmur mm mfi> ^tUmsma mt m, ^’jMcrn #i'®#i cm mr i 





























































T>*T 




c^twt rc®i Ru>s <pcsj<pi5I ctW R*i*j ^c*i ?rW1^ '*rc^H>: 










- So - 

h% orw 

'^b 

_ J — 

0- 

^T t^QC’^Jb 



f^?I (^T*f 

Rp£®? 

1—1 



-©- -&- 


*sm 

Hh 

051'Wuls 


--— ^ -^OUOMIU^- ^-^rewPMflw 

f^3f H.07: *nfi$ ^T ^ $<?*{ 1%^ 2t^l<p i 


—MAW— 
—©— 


< 5 > 



(a) R^gmi (^itfctR pm, csmtcifor ^ c^y) ^ *IcUhPhiH pIff ct *rt^tt 

R*#^ c^ ^?r ^tc^t ^ilR^ci^ c® v s<i Res si<ilR>© pi^ ^iR^h R^ 

*lu>*iPliil<.»i R 5 ^ ®itpr i 

(b) »iiR®ii mm»iwi wftpim wwiwi R 5 ^ w *ifiNw R^ cut^ R* pft *fam 
R^ C^ ^Cil ^TtTT, »||R»0>* C««M Rijjos* cult'll ^j]R> ^t c*^ i 

(c) *nR^ c®^ ptc+ichI ^sK*m ^ R^c® 'g’^prt ^ar w mRi ®Nk p^ 

^ ®rec*l?r pi *iRw R®? *n^w toe* ®tw p$ wi? giw Ra ®m Rp$ ®t? c®®? 
R«i shifts R^ o?r ^5?r <ilw i 


A B 




f&ai ii.08: ^JtBtR pm <*ra? tiT^fi> C3W ^t wR?-n><i ^ i 



































































0^0 




^rat ctoiwi ^ toptf mre s^s i msfr >iiraci3« c*ic<mwi w*t 
to mtfm ^ ctoiwi ^cm tor w c^r 'StHw^, ^mr to 

cm >iif¥l5t5i ^mt <$cmtf% to* c’tfl i ^jt§# cmr, cm, vstcm, 

to^f mre *ro i ^ro ^mr ^rr*riw ^ cmrTO cm to tef* 
^if^ torn m*r i ^c5 to?r cm ^tm to to mr ^r, ^q ^mr crofl 

^iwN'Q 'fl<pli> 'oilc‘ p it^i»<p c?rf*r i 'st)<K.»i ^iifocs ct cm mm ^l m 

TOm y*\m ^ ^ m ct «r®cm toi^ ^Tti to cm TOm cm*c 

<?Tt i <pic'sr^. vsiwa m toto w i 

mlw 11.08a fi>wi OT^Iwl <ivs*Jl f^CStm *ll^, '3 < pi>| C^t s tC^ J •jowl 

to mn5t <? rcm ^ mra *fTW tots i cro* cd wfifr mt 

mrc^ ^ TO?rt mire *itm ^nfc# cw to? tor ms ^ i ^ <ui&ifm 
srtcro tor k m* bc <*to cm, c?hto ^ w tor -mm ms 

V -0 = v 

<pic'Sf'i,cm# r^i vsKc®! mremItoc*ri mitosc^ to m 

K 



a cslre ito^ cm to Btore^reTOsi ^rlmt ^ >iif¥ci34 sireto 
R*«j(.v» TO toto w(.«i!^ i 

«hi^ m*$ ?nto TO<rt m' dc wt irtom ^i to ab wr fto®m 

(ffczi 11.08b) TOre TO? ^Jfl>lft CT»lfct CTO5 V Celt*®* ^ A m* d m *tto V 

mre^; to, cro* a m tor ^ ^ d m ftm -v. <mre^ b m* c m 

0 - (-K) = V 

Cv»vs<1<M<| cm R, TOSt§; Stm: 

K 



mfc ^ficm m, c^ w mt i tot ’tcNmicm m toc^ 

































































































aW: 11.09a JIlRftB A, B, C « D R-^t® C®tC*frsf W? 

C « D R*^t® c'olt'uej o, A face's CotC^Sf 3 V 
B R^C® C'tjIC'U'Sf (tt ^RJ <Fs^t »lll¥c5« <T*k-sin> I C3?^C® ^1 

3 


_ V _ 

/_ fl“l+2 


A = 1.0 A 


fleets, A B R-^C® CT$^ c®iCT>et \5R ’iRsjH 

7 = fl/ = lQxlA=lV 
B R 5 ^ C®lffc*r 3V - 1V = 2 V 

<3113$ atwwSl R^ oaklet (*td»HRniH) R* c^, *H5l^ ^ fftetf ^R cw 
'Q’pr ^jsr ^Rt <p<k$. R* i 



(a) 



(b) 


Rsf 11.09: W&tf? i£R5tf^> <Rt*f Rd froR ^ JilR^ I 

sTSt: 11.09b fi>4fi><| >ilRftlJ A, B, C, D <<W E R*y® C®lM>®? W? 

D R^C® tfspfrst o ^ A R 5 ^ 0SR*fe®f 6 VI E R 5 ^ Caltffcet W *t1C* 
®t C^R^CS CTffs (R6l Rar ®ic*m«PS, ^Rt ijfFJSt ^c® 


^t-8i, *MRbsR, wr-io^r ostf*f 





















































*Mv|R'S0h 




^ ^Bti rt (atm c^s?r Rstt?p& sRt% 

C'»lc° : 5c'et^ RRwR i ^llR^iS* <£p^ ^rcc*t M»1Wl ^Iw-s SRtt^R ^Plft i B RtR R'SRT 
Rc?f E R**^ C*ffc^ ^5RI CENT'S OT>5 *TtRCR RT I <PlG'sr$. B ^ E R^G'o (R>?Rf 4R 
C^5W CWfcftf R*^W>) C'olt^tetO C^Tf RRr^R (R^, B R**jCs CR C«t^Sf E 
G'®|G*l5'8t I 


B 4Rs C R^ CRR RRlR ^RJ <p1«i*5 CRR ^psg's R5R I <pI«i*5 I RCR 

T _V _ 6 V _1 4 

_ /? _ 5fi + 10Q + 15Q _ 5 A 


^AC^B WJlt'fcOSrt Rt<R5T : 


1 

Vx = R±I = 5Qx — A = lV 

J 


A R*^W> C^IC^Sr 6 V RS®T B R*»jW> telC^er 1 VRSR^fc 

6V — Vi = 6V — 1V = 5V 


B R'^C'® CRM.'g C'slc-O's? 5 V, E R’^C'S'S c«k*^et 5 V 1 Rr> 4<p$'®l(.<q 

1 

V 2 = R 2 I = 10 Q X - A = 2 V 


RStffS^ C R 5 ^ telC-G®? B R 5 ^ 0»IC*£®t <3lC^ 2 VR*Rl 

c csk^sf 5v — 2v = 3v. 

d R^ c^®f o -*m Roift, 'aii*^ <?R! ^ R* rt 

crR?® *flR i d R^ cstefts? c R 5 ^ ost^sf cRw k 3 <r i k 3 ~sm 

1 

V 3 = R 3 I = 15 Q X - A = 3 V 


D R^ cotc^f 

3 V — 3 V = 0, Rr* CR RR5R 
o»mR*iIr 1 




R 2 = 60 


F 


11.10 RajRs© (FNM RtRsft l x 

4 R? / 2 «*rar ' s rt^T w? 11.10: ^raitsumiw rtRT eatR Rt 


%WT: A, B 4R? C R*9jC® OTfertfef 2 V ^ J '" |l " L> 1 

D, E ‘SR’? F R^O G'»lc‘T>®r 0 C«R> I <p|c«f^ BE CRf®R>CRR Co^oR RcR <PlW*G 
























































































CF MiWJUUI 


CT0 


h 



V 2 1 

~R^~l A "3 A 


/ = /i + / 2 = 


2 1 

-A+-A=1A 


11.2.4 OJK: 0«ft 


CTlCTt cat* *i*w 

CTfljQtflW *f*H Git* fijFlCT fi W-ll 

Tsr *ra ^r*rar we* n.n 

tSww *ilWc2 ijdM at* *iWlwl Caras? c 
'gjfiHiwif *far <**1 a »** 1*®* 

VI * 1 **f B ft 1 ®* *fll*t •$, " 4 ^ 

ct r ± tiro r 2 *jt5l’a w®?r Rt«A **l* 

'flfl^H 1*^ I Gift'S *5H i *l*al **f*c^ 

*iw Re® *ntt or cm* on*i>wfi» wifr 

CBl* r **t *w* * 5 * / = v/r 

cwim *t ftc* *i**t *** *t?t apiw^wwPii 



IS* 11.11: i<R# *^fl , *t *iiRft& 
■53W •RFfiT l 


*HTflft B Vg ’®I*PT «N* dt* J?! 

***RTf*r*W *flfil: 


* 1 * 1 *ffi$l* flit* H2 ** *1*11 Pi'ti. 1 ® *tlR 











mNfoaaH 


0*8 




(V - V b )R 2 = v b r x 
v b (r 1 + r 2 ) = vr 2 
R 2 

Vb = -- —V 

R 1 + R 2 

V 


I=£= 


R 2 Ri + R 2 

, o|Ir*I R 1 R 2 ^ ^ cmE^ cm R = R 1 + i? 2 < P' v f*Tf < P^<.'© *flf%: 

V 

,m R 


Ri R 2 Ra Rri 

A/WA/VVAW. AA/V 


AA/V 



flfa U.12; Wfl ’tfiflafil 0W Rt MfajfctlM' ESW RT 

^®mr "Hi RRJ 1 


Rf*t *^l'^rt^ = T Tjfi* Rt Im-DlsfiS Rt 'oilwl CRf*f CRtR RI"P'® (f53T 11.12) ''SECT'S «lNsl 

cr« renr ct cr^itc<f ^FnPi^iw cm r Rs*mt mre *rtft cRfi> mtFtf 

CRtCm c*il’1*pc«i<5 RRlR 1 ^®U C5t*C ^C«11 wffc rRr cult'll ■»itRpci5 R lt R 2 , J? 3 .. <4 

RRSR CRlR mm «t|lc<p (<2£tf®T < 5'^?1) RF*|R 'situ* ^®U cm 

R = Ri + R 2 + R 2 ... R n 

11.2.5 ^IJ GKft: nam^H 

mtnr cm^ mm Rt cmr Rim (fsar 11.13) 1 RifR*ft Ritmt 

Imc^ A, B, C, D, E 4RS F RlR ftcafl I fNfl» OTC«ft CRM RltB^ D, E 4RS F ft®? 

^RRsm^m Intern Rnc®^ a, b m* cfagwflm v. 
















































%es* 


&*1 RtJW 




PPT CTlW I roic^i 

^ Ryi^ B R*fjc® ^ '»1cH ®W 

R 1 i*r* r 2 flitPRr w®?r %sr ^Ifrpr 

4 arat i 2 Uprc* efil ft* ^C5 E 

R*tc® «sR*«ir i Rww ^ilulR ctpt 
fanr^iti^i «il*M J ilR*U» 

^jlSift rtwftgrc c^r^r,^lR^&^sr 
m* ^ot&# <?m mi Tpt 
'stffflt 4? CTOt%P5?r wu 
^po *H« *tf, 'OfHIfl '•MI'S *ttW l 

/ = /i + / 2 

•iRtBT 'sihul 4 'SR^ / z "^5 «mip» *fltt 

= Vb-Vb = V-Q = V 
1 Ri Ri Ri 

_ v c Vp = v jl° = L 
R 2 R 2 R 2 

V V t 1 1\ 

/_/ 1 + 4 __ + __7^_ + _j 
^fk <iRtWS «il*ml Gift R 4flC* *tlfa WttFT 


A B C 



E D 


Ifa 11.13: 'ilR^S G!K <n»il*wnh , 9itfl 

mi 


I = 


V 

R 




1 

R 



V 




ft 


ffr?3 11.14: fldWrtlW Cat*T3f CfllWJo Rt*i« 
































3f3 *j5&1 «Tt 353 ^11531 C3f*t C3t3 *1153* (ffrU 11.14) '©k<.®i'Q 'oil^l C3*t£© *1#: IpU 
(31*1 R rccr. 

1 _ 1 1 1 1 

r~T 1 + T 2 + T 3 - 

11.3 (Electric Power) 

'siNsI 3*R t3»3 31 *t5lM*l3M '*IIC«1 ImI 3*3%t3 ^R C35*ll3 *ki>iPl*il«i 2153M 3*53 

33t53t 3*3t33 3i'*i%3*3 33i^it3f3 43*$r >nf¥c.B v ter 

3*53 Q ^Sfcl* 33T53t 33 ^5f35*T 3*15$R orf^lH 31 ^ 215315*13 9 lf?^t e t 

W = VQ Joule 

W5t P 3J33 21% 3*Rt 3*3l3 ^wr, 3*t55?t 3f*1 t 3353 Q 3tW 33t53t 353 *H53* 

Tst^r 

W KQ 

P — — = — = VI Watt 
t t 

3f3 »l|3*i>f C3f3 R <£R 'Q*t?T i£|T>f <U<1R|«1 3*ft '®Kc«1 'G'(33 ^3f 4ml* 3*53 Plat'S 4p 1t1% 


5353$ 

V - RI 


P = I 2 R 

1%?3l 

V 

3*15$$ 

! -r 


(V\* V 2 

Hr) r = t 


43*fi> 531533 £5^53 3f3 t 333 2f3tf^® 3*31 33 '©k(.«i ^©13 £»*53 Pt 3% (?TQ3t 331 

' M l%n> <33*113 313? £51331 333 3ll3*5& 43*fi> (313 3133(3 3*313 ^5*R (3*113 ^5l3 £5^53 
f353 35*1^ f3^ 21313 3*353 33 33?$ C3ft ^3«® 353 ^1*fK Wlft f35353 

(33353^11531 

1<i»«ll53*5 (3^331 313^5313 21333 %3 %3 3*53 ©ihc^, 3*t3 c t 41*11353 '©ll<.«ll M3 3*3t3 
'SRI f3*3l53%53 ^3*5 3*3£5 33, l^jj*, *1^3 3W Wt %353 *133 353 3l3 353 


























































'*1^? vtw i ^ <p*cm <?Kf #t 

<p rf^t e f^t*#^5ft^r ««r* «<ft wift fcsft ^ eift « c+w i 2 r fasst—tow i 

12 

k»ajfo4> -* 1 % m <?r 47 $ c?itt*r wt% Hfict mis ^r ^ mr, <?# ’*pjk UN, 

wPifo-ii, ^PHSuifi, ^jiPi ^ *raw? ^fHt ■“!% 

*ww<iR ®llc<p i wlcil ^^[5 <ig«i sifc Pieces t *lRNI*t "*1% mis 

^(.o^ c.'^ifS ^ • > i3psR VI C^JW m<i ^»<ic's i adt'sw R'ji''. 1 *h>!<i ^Iw, t*ifi> ^'s 

*i«13hR«iw (K) w aw^ (/) <?# *iftos «it^, pm ctiw <«wfii 

£tf% WWW ^ *t%H -*1% (P = W) »Wml* CTfl> ^fti^o *nBTi if|V 

csrtfe w t*f to w wife ’•ft «?r wss i fciijtf©^ *t1® ^rani sxtifcs 

4W w (kw-h) I <£$ ^ 05 (BOT) ?T?Wf 

^v5Ri» i *(m l^r *iftE*tt*i ^ft 'St 4 <»c<iR Utir ^t ^ i 



«W: 100 W t£)^f R«iloic*t>* CH T*I W? 


220 V 100 W OT4I, 





n = 484 n 


^^flFT >! t *lfiwM ^*lw*5 etalfce ^cc^y 



WSt^Q <f)f& c<ei ^j| P = VI 



Sftt: 60 ’eilluS* <*r^fi> ^ SiRRi 5 ^6T 30 t^*T ^1«ilc°i W ^sf®*, ■*!% ^I?f 

stf% \°U 10 T»fat ^T ^5t ^FT ■ p lf^SJt c t R'JK.'S* C5# ^5? 




















































TONfTOR 


<©*lr 


Wtft, <l#o = (P X t) /1000 fTOTtTOtS-TO&t Rt 
P = 60 W TO? t = 5 x 30 hour 
RjfW *1% = 60 x (5 x 30)/l000 = 9 

£lt% ^RC&R ^fTJ 10 OTll> ^5*. TO = 9 x 10 T>fat = 90 ^l<Pt 


11.4 R^ (Electrical Supply) 

tor crcto <ro wrror c«tc^ wrto RfroTO toc® ^ tor c*ifl> ^ 
c^icto Irw ^rhsTit to i £njrfw to Irijcto totto toj <*ifl» TOt to i ctotr? 

WtCR? TOT ftCTO 2# CRCTO CR RfTOtR *1% TO TO CRfi> I 2 R TOfc RfR fcRjfTO 

to ctott cro r rt to^© 'skc«i tot 1rcrc<? cron r^r totto to»t Rt 1 <Rfi> 
^nws rr, to rt cro «itc<p i ^ to% Rt tot^ / Rwtre 

TOW TOt HWCR ■*1% TO I 2 R TO TO RRtCRf TORI 2tf% CTOFW ^Rttw -*1% CRC^* 
P/ f^CRCR TO RfR R*f ^ Rtf^CR CRTOl TO TOW TO ^ TO ^IMW* 

TOR ■*!% CStRR TOT TOR i TO ’ft TO <plw*5 TOllTO TOT 100 ^t TO TOffl^R TOTO 
TO i TOH TOR CRlR R TO TO ^TO^ TOR i 

4RTCR CTOltWR TO TO® TOR TOTOl^R TOTO — ftwCR'Q PUT TO TO »pt «Pf 
t'»lt*&8r CRQRt TOT 100 *t*t CRf“T TOF*I%T TOTO CTO TO TO TO RNW TO TORT TO 1 ? 
elfr CTOC® TOTOl$R TOTO %TO — CTO TO%TO TOR V % CRtCRR ^ TO*fR fRTO 

TOrri >stor tort tor v R®ift wft faijifTO tor ^ toto fro toNrrri «flfl» 
fcnjjfTO tor Irtorr to i fcFjrfw tor ^ TO*t Tr»r 2tm to^ tor i c^ RT<fRR 

RTORJRRCRIRRi 

11.4.1 '»Rc,'®^ Pi</5r ®R 

TORT WtfR CRWR fRfTO *TOR TO^T© RtTOtR Sft^Wttf® R% $TOtm TO i 4$ 
fajJTO StCTOR TORtTO 4TOR ■'life TO i fajTC fw«t TOR TOT TOW f^TO 
4TOTO TOC^TO ^IlkRT TO i TOC^*R (TO* f^TO 4 ? TO^ TOTO TO fajR 

■*il«c<p ^'ctotto sftro 5 Tort to i 





















































































5P f®^ 




fp$p p%® 4® cpc® ®hj wraptp fpwt ®ptp tstpj cp pfpprfr ®tp wi? ®pt 

^P ®P ^3 ^tCPP 4® PPCPP CPtP PTC® l 4®fr CPTm (R) C5M to f®jJP £tPlp (I) 

peer pp ppt$ (/ 2 /?) ®tp tertu pp <*rp? cpft ftgrc ■*!% pp pt p*p i ^ ppc® ppt pp 
fprto pp i c®tppt 4P ptcpt c®?cp cpp cp 4®ft fpto t®^ p%p ^stpi pfp cstc*^ 
f®jN ppppip ®pt pp ®tpcp cprpsfto wft pp ®cp ptpi cp^stpi fajK c®cs 

CP f®jN ■*!% $PPtPP ®PT PP CPfo® c£*f W Sl*l®Plp to w»l(,*6cer fim ®PT 
PPI SjtppTO PJPPICPP ^fPJ f®jN Pl%C® fpwt ®PlP ®TtCP <?&*f ®t$P §lwsffp PJpplP 
P>CP Gpfi>C<P ®TlPlP PJPPJPCPNJ t'olC'Set PtfsfCP PPI 

11.4.2 C*TtWC*tf^ 

STC^JP# f®jNC®C® Rf*rv PfpPtP 1®aN*l% ^“PtPP P*CP <^IPv PP^CPT f®jNC®c<5P 

fp^ *rrfta to cpn pp i ®rtcp^ ppt fp^^ **n% pmc>b*h (t®jN 

^*tc®^) <5P ptpjcp spppro ptcpt fpwt ®pt pp i top ^ptppp torn ^ptft wnStp 
tsjvs t®^ ppppip to i c®tcpt ^ptppp f®jjc®p tom pfp ^*rm cpc® cpf% pp ®ipc*t 

Nl®lfp®®to CPPtCP 2tCPt5f% f®jK PPPPlp ®PC® PtCP PT I ®PP PMCPMh^JWI 4® 
4Pl®lP 1®jN PPPPlp ®PtP P?PJ ®IPJ «flpsfl» 4Pl®tP f®jN PPPPlp PN PNC® PtPJ PPI 
afopl&lp PtP CPt®C*tf®S I PlPTF^PP PPP ®ltPtP £tcpm% f®jj^ PPPPtp PtP ®PP 
<P^ 4PtPPP f®jN PPPPl* Tjj P*CP I 

pfp 4 ®ptptc® ®cp® tot cpt®c*if®? ^®pc® ^p ®pp «w “Pto cpt®c*if®^w p^% 

■®PTP 'SfPJ Wf^TCP tpf®p ®flPPt ®lMPt ®IHNI PPCP CPT®C*lt®? '®CP PTC® i 

11.5 ROJO'S3 R?t^f (Safe Use of Electricity) 

fp^p m$ ^tppt 4Pp 4® 'gfS'Q tot ®pc® ptfp pt i ®hp1cpp pcp ®rtcpt ppppi^ 
®cp, ppcpp ppp ®jtp Ptta ®nptcpp %®p ptcp i ^ to ®tnpt cstopp pni^, 
®t^Sip ■ptPl^ i PtPlP psp^P ®p1p wpj <*ri>T tor l^st ohicil pp i ®TP® ^®p|p ^pj 
pjpptp ®pt pp i ®nptcpp cptptoip pji^ifp cpp pcp cpcp ®nppt fp^ to pjiMp 
ptw ®1p i to^t Pt^p 1 p^ to pipip «flPr pjppip ®cp, ®tp® cpipip wpt 'spiffc csto 
pjp^ip ®cp, ^cp®T§® Ipfrtp tor pipt p^cp i PtoP'ocp® 'qcscp pipip ppp ®cp i 

ptpip pto ^r, ®cpw, toppnpp, cw-piptp, pppptpt, ptppt®n ^pcpp ®pt to hi 
®PCP ®llPPT Ip^c®p PJP^tCPP ®pt PCP C*IP ®PC® pipp pt i ®hpicpp cpcp ptptpp® Ip^p 


tfPT- 8^,, *inl'4R'wh, M-io^r cslf®t 



































































































































220 v (ac) Rro >i?m?ii* mm ^ Rdc®? osiffct'&t?! 9 rf^r e r m^tm ^imRm 

^Im Pit's TO t*l* ~lt<P aj'gj *ft*5 ’qiJt's i ^1<P=1 (RifRxp 

fcsR mm <?FT ^TQ mTOt Cm^5 TO# 4 ?! TO'fc'f TO! m TO*! I 

^t 3 # C®®^ Rt?I f^s, TO! C’ttm '5f|3f 10 mA Rift's*. "Sfl^ mm C*TO *TO I 

wk mm?! ®?m mrnm ct Rirc mror mR otR ac 4 *!? ac Rik dc Rirc crnm m 
5 ftc#i i ^tmtm w«rm viii^m mmsm cm*i srm 30,00 q cmm 50,000 q 
TO f'Q C 5 * 5 ff 1 ®R^tt?T C# ^I'StN ^C*r mlt 5 ! 1 <*|cst* «w ^ 3 T <U<Rl?( mt?! vo||»i^| 

<7tTO *nfa 'S||V|H1<| <?ft*t?r 220 V #)t?!?l C®®?! fro vil^HW (TO CTO?! M R^ 

sim^; ^t's * i m*R cm^s co^tf ^iftos c®w! m Rc?r h1®iwi ®rto Rij^iR otR 

^ ^<itot?) R'<i'asr»i<p i 

W C®^ ®C?T ^ ®*R *tfta C®®<! fro R^ £|®! 3 ?! mt®?! m®-® 

*Tt®tc® to m, ®R i?*iw <#Rtf® cm® Plow m® i®t® to^s 

cwpiwwws to®i 

mmm ot Rirc ^ ®R c# to& ft*Nr5w to to R^ mmmt ®s®®t 
®®«Tt; R®TO R*jK <iml?i ®® ®? iff® <3R%® C®lR cmiR 2 lt® ^S 

f#TO R^K <ml?! ®®^i Rift'S?! R®®! m®?' ®t® Rt&<! ®ti|®&| R®! Wl® 

®mr stems®: 

(a) R^ ®*|R®A® ^P®®t: Rift'S?! CTO ®t?! RlW ®$ CTft SllPB® ® 

m® emit® mttmt Rik ®r<#mf) 4 ®R «h^h Res uw ®t® i *iR cmtc® mro *R 
®RR ®?t W# CTtCTt *lRfR» ^ (?TC5lR5 ^K To (To! W 

'S’CT^ ^3! ^nf '0(t*1 < P t^f*! R^, £fat^ ^ ^sm ’t^Sf *t?( m, ?|lPt5<p ^5 Rt?I 'Sff?^! 

*tw ^ ^imi ^ «tm^s pr fcnjrfw ^stt^ «*fir ^ < iR^tf 

'S||aj»<i<-!i 5| va|R^>\0 t£|^ 'orspvo *|tCT> I 

(b) ^tcsit w c^im fcnjifw wntR TO R^^ ^ ^ 

^«r £<iifR><> ^to*it ^ ^r i t<iifR)<ii «im 7(1 cto?t ^nsR 

cm*f ftsR ^ ^ / 2 i? Rcro <?Rr ^s^s to cm^s to, ^s*s to m^iRmf ®«wt 
tit® c*it® <ro, l<iifR)<p mrn '^RsRs 'to i 

(c) mt#st: *nR R^ •'iRmt!, mtoaR CTO! ^tw rniR^S *nR 5 cm C’tcm (RTO ^ 

to R^f^m rnmm ^ro TO 1 c^im m to RtR^r *nR?! TOmtR 






















































































































^ ^K <pc?i ♦llRc's *tc© WW 4^ c<p® W*f <p<ic <! i 

W^ifTO ^ ww '3iw<p ^5 TOw to® *itw i 

(d) *$¥5 C^TO I^TO: R|jJCTO ^5 ^5 -qftn T TO TO 5 ? W C^tM 4^ 

^RtH '®ic*i < p wf*t R^ shlR® to i <pg*i 'R^i'asr»i<p R^ sRt^ to? <mR ^shi 
<aw* R*wt ftTO toTO? TOt to< ctoto 4to®Im teR tot to & <*& 



TO 11.15: *$tM ?lTO TO? IpT >is«M i 

cess cstc^ TOm %TO c#t gRtTO ^tf^ <g* (Rto) to cto i I^TO 
OT 'spriftl W 4^i>T *N®, 4®fi> TOT W SNR'® TO C5# TOT cuMciR 
®ITW ^ (£Rn>t '®I«H C5TO to? CTTOt TO I C^tWt TOW Wf*f TO3?It? CB^t 
TO*J RTOt?? *T| TO CT^ (C^t«f «Pr, <PlCsR / 2 i? «Pr TOffc TO «Pl) Ri^osd TOW 
TO*® TO ^tC® 1^3k -»nwik TO TOT OT 5 ?I 

(e) *?TO ’TTOW: fajR TOTOtW TO TO^ ^jfr TO «ltW, TO to? (#F® ^ 

Live) C'»lt»v®rfR TOcTO* (Neutral) l TOHJt TOT TO 5 ? TOTO TO? TO TO 5 ? Live 

to ww 5 froJTO> toi? c®®? fro ufro Ito^to to to to TOot l^fro wtot to i 
cstcTOf) 5 ? TOcTO 5 ®Rfi> IrotT0iTOj TO R®CTO ®Rto> »iW®Im TO3fa TOC® TO i 
CWWt WltTO® TO 5 ? TO*fct ^B to fajTC®?? ^CTO WTOt TO TO 5 ? TO 
C's|{. 8 ’5c®? 3 TO R»^l iTOCTO* 'sR upc's^. WTO? TOT I ^RfSTfCTO ^l®f TO TO 5 ? ^.c>fi> 
“TOtWt TO TO CTOto?? ®tCTO *m (TO 11.15) TOjPT ^ TO 5 ? TOrfS Bt^J TOt TO 
®TO$ TO CTO'&Bt ^ICTO C®TO SfCTO TOiTl TO 5 ? TOlf& TO «ftC^ TO 5 ? *ICTO C®TO 
c*m* TO croTO $nw *it i 















































































(f) csm r CeOllCN ^E*T f%S3T 'SRJ (SWa f^o? *tcctw ^ ^ 

anew astern c 5 ^ *k w ijf& wm w, *R«fl» ^ csiptar ^5# fttetin i 

<?$ *iW ^iwh <ttlwl w ^ ^Rit ^ (otsr <pf*H'Si>ta, to) v©kt»i 

<?r*ltw ^s 1^5^ fiSSH ^5i^ iwBt to*ii*i «it^, <?# ^qr ^ >kc*ii*i 

ground. ^ Wife ufiRt ^t «Pltaw> *lM!Wl ^m\ *rf*F C^t H^lil 

RijjvsiRjvs w *iftf isfiRt c*?ic^ v§to sRte; 

■^r^mn Rijwa* ^ sm$$ f^g? ^ ^ ^ i 

C^s Tlfw Ij^T ’srafi* ' s *rf ^»t? ^c«i<pI 5^ *1^ ’•IWUW^HIW *ff I 



fear ii.i6: tos^ '*t«wnf i 



11.16 '^Rc's R'jjc'o^ Rc?r ^’l«Br r i < p ^I'Sr <p<j| ^ct^? 


11.6 <1l*lH%« ^it 

Q<rffi nm ■®r s U 4^fi> »i|Rm> c^RW *ttw <Rfi> 11.17 to (FNM 

^mic«. i fi'jpwej ^TtSfl^ ^jH*i t»ill> tq^TS RTRlTr ^ul ^?f i <$Br 

«fl?fl» ^5 ^5Rjfi> fifcljM i ^ to*, R&JjMlB ^ to*i to *lto 

*itofi> w R&JJM *itofi> %r<r? to otto i e*ifl> stm «<wfl» tajjto 


























































































T>*T 


'fl'S'S 


friStes* covs« Rroi <Mll Rijj^ ^«ic^ Pifi» ^ (RiSIm ^ i 

fri5l«m <X|1 t> <p*ilejv5^|« c»«w Rvs<K ^t ^ i 

11.17 fe 5 A, 15 A ^ 30 A ^ fa'S'Sr GNtGIt I <£|$ 


NEUTRAL CONSUMER UNfT 



(i><n 11.17: ‘^fS ^milf Rn 15 , ■^■s <1*113, st'o •>i'a|<jj <i , ®^ 1 i 


fajrc W <&$ &m\ sm i ffcarffas sa<w *tiRf& ctot <£rc* faarc 

w i 15 a c9Ict pirn » i 30 a 

%?r ^mt?r sum *i«^wi ^ <^rat *£$ 

^ w *ften 

tbhj ^wm (m^sf -^) ^rnmustc^ c^mt^-scw 


fa'jK *ll®*l dm ®t»u ' t s*<il C*Jt^£> *Hw < 4 f*ll ifRsfi* s i^t<i 

C 9 l1^f? fraft 1 


V 


y 


»i(.i>'oi'»i ^0 c^iwrigh <sht 

OT^ft c^Wq uhlwln <U^'«ft ^GlT I 
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*w4R«*h 





^Wll: rjr^Ims (fan^R 4 •irHIcr 4 RcSW 

R*1iwn RtRt: ii.i7 fro? <?R5fi> Irijf, R«wik RRflR - WRf ^hj *ilfa^> o>HImI 
3 ,«K.b* l *ilfa£fi>os fitw R^EST R^R <fl^fl» rI1¥u fcsft R^PIt i 

(a) R*ifa SIR * 1 «i£ rcR"£ r? < 5 C°i 'ailwl ^f& R^R SIR *tCRR> ^ ^CRt i 

(b) iR'jJR RJR^fit 4»w tsi^»ri5 *ftfR^ ^5*1 <{s r|W» g?r*Iim^ ^j$ r*mI i 

(c) Rl$T> <?R* <wl<.*m RtcR fa^i oilw<pf5 *nl$u> ^f& ^8 RJR^tR R*PT ^hi'oIm 
^ •‘K'fll PR ctwIwI fac^ «il^,wlw ^Ht«il »?RR ci«lwi RTR i 






(? *?) n*m gftt 


1. RRHlfallJRM 1 fa» RJtl»lfR fac*IM RJR3.1R <Ml R4tRY 

2. fa»«ilM*u ^ Rltj* 4ltR* fap«ilc»i*5 'Q’CSRT ^jat *iht^ 1% Rt ^iftRR R^RT ^f$R WR? 

3. R'jjs eHR 5,(. a n*p l y»i SiRt?, RRR Ir’JR 2|<iK ^*R ^PIR^RtpRt? ’ifo \<P*§> 

^•WlYW'olW RR RlPFi 
^C®R RtERf fan's SMlfao "5R— 

R^lM? 

4. RRR fa'oR ‘RRc<pj wR CRtR CRR 

tvofa Rlfa* <PR CRtR 

CRR ^5M &»fa ^M7 

5. ^n^R* '®lw R^fR 1 Rt RtRt 

PP PF*lt RtR Rt l^g R^5 Rt^5 
8flR^ RtRt RtR— RStRR ^t? 

6. SlRt^RstWR^r? 


^ h 


h 


10 cm 


1m 


ffcat 11.18: 1 m <?R5 10 cm RE*fR ^ 
R’f|^fc><l Tjf& CRfsp&R I 


*o>!» 

































T>*T 




7. ^5% 8j^tC^ Wrt? 

8. *tR<Jtft, <FtW Wl? 

9. 'Q’CSRT ^juqlU R^s 4»wl I 

10. <?r, v = ir i 

11. <*ra s fi> ^ ^Mcet V ^TPT / (.°i^t&<4i 'ai«q»*i ^?lt I 

12. ^SJtFlfW C3tW?T ^T5^t ^ I 

13. Cff%3 OT, G5tf*t W GJtffRJ ^ 'a|*fc'*S fiffclj GHOTT 

'sitcsra' <.<iM«p<.»h ^ti 

14. R' 9 i«Sf'i<P *11 w? 

is. PmInc^ 2.5 a sfttf^o ^n Rhicwc^ 

1^5^ *ft<% 12 v ^r w? 

16. «*wfl» ’JV ^ 1.5 7, 0.5 C ^%?r ^faffs 

C4»lt<W ^jR'O '*ll®fl *lRfaH 4»wl I 

17. 4fa? CSfa^TffF W? 

18. 'sfv»0Dh<p ■*!% ^ *tHN 5 T <i«U'» C^W? 

’llstet 

1. ^I%f fav’lfa 5 1 Cl wRr j V'Si 2 Q wlet^vo fcoft I 

2. t'oNR 1 mm *IM fa?T 10 cm x 10 cm (f&3T 11.18) iffasfij 

M% <k*c^i Ijft 1 m x 1 m <£R»fi> (.'©fata 

frafir fa 5 ? W? c'ofal* ghISmJmh ^Ifa W? 



J& 

/» 


Sr 



(a) (b) 


ffcaf ii.i9: (a) i*fa? (b) <Jli5lR CT®i « Tjfi> i 


























































3. 11.19 (a) MHO* WltRt >llf¥ci5 ^ D R*HC4» ^fWTSf Wt A, B, C « D 

fofps Ce|f&«r W? I iR-sR W? 

4. 11.19 (a) Bifllut'® (FNM »tll¥a> D R*^c<p ^W@nf 7|t -$13 c ijlwsR 

«Kc«n G'ola'iSef W? I i£R "SIR W? 

5. 11.19 (b) f&aflft® <Fr*llRt D W ^5®r A, B, C « D 

CStC*frsr W? 



towns* *nprft^( 

l. CT ’Rtc^fo "sri R«i ^ *Rc®f5. 'sf's^ sRK tint's *IIm v »ic , mc4* "^t ^c*iy 

(*f) ^r’tf^tfr o *0 ^ 

(«t) (*o *if^# 

2.2 n, 3 n 'q 4 n *<i(.»i<i Fo^fS rr osjf®i rrjw ^<^8 ^ir»(.®i w)Ic.*r ■sir 
W 8 ft 0*0 7 n 

(»0 9 fl (R) 20 n 

3. C^tRf ^ 8S&53 1^5^ *tt«fej 100 V ^ eRRsffiff 10 A ^ *4? C3R 

W? 

RO iooo a 0*0 o.i n 

(*0 ion C^r) in 

4. ^'•s^k's i<i>jiFs<p 'q^Wt ^if^lc^R "SRI ^?f— 

(i) C'o|*i3p|i>N 

(ii) 

(iii) CSRfElfcr 

(^) i « ii (*0 i « iii 

(*0 ii 'Q iii (*0 i, ii 'Q iii 







































w\ ffers* 


««<! 


sn?f 

1. fcijfRx* Hftc?T W Hftwln ^tBRT &Nl (Wp[ 20 cm 

2 X 10 -7 m 2 I c?It*f 100xl0 _8 nmi V4>N|I>C.<« 

tow tfwuM stt^im ^?t ^piti 

'®NRI 'slc<m C5t*f 1.7 x 10 -8 ft m i 

(^) c<rt*i ^tcv ^T? 

(*i) RiJiw ^<ii ^?f wi? 

(’t) <u < q^'» 'sM? 'Sica? C3t< 1 ¥% ^t i 

(*r) vol^l’s ^ (.<ill®^ i 'sl Rt8R*t ^«il i 

2. ^fSRT 'oihR) 220 V -100 W 4T3 Wf^5 frtf^ « yp&t 'aiuRw \5t? 
'ailPl^P 220 V — 40 W flSfeT ®0W folR<P 4 ^*©t ^C?T <iml*l l Sjf% 

3.5 I 

(W) 'Q’CSI? ^30 I 

0*0 I^W* T5\*M, *|R4|*£<M fcNj 5 *t«r ^5 W5T (StW? # 

9 iR<i's*i i 

(’t) ^ltfR?P? sRt^M t=?«fa ^t i 

(*T) RmmUI ^N% « «llPlfc*M TOT <?F few 

I 

3. wnw (TtW ^iftpw ft®* *it<fe 220 c®i*fr 1 *tcw 

RHIWMmI C*T* 484 1’ftcn (Fffl 'TO 220 V-100 WI 
(^) 'aulfatolM* ^f?®t Tit'S I 

(*l) i£|*sfi> H|I^C»iep1D *t% 1.5 V *®TC® # (WW*? 

(*) ^Nfi> •’in^nte. iI*m *k*us ^nl ^.<.*1 'oR>^ 2MIA ^wv 

(*) TO* TO <FT*lt 220 V-100 W 4* W5t TO$ 4* 1RT *tfM SlTO 

<pwl I 


^8 




*rm«flWsK w-io^r csiPr 






















































^r*oi?r 

c&tw tor 

(Magnetic Effects of Current) 


wilwiilwo *midui W ablltaih JfiQff wnwwral 

W|HHI1 «|lulewi tfl^w vHwl »ff ^Wl fWOT7 ‘qk'^l Wrt WK^'S wftl 

'oiMlwjfStw fflww ’JWl’jGl f&ff "ifi faff TOf Tiw ^ppe ^ 1uJ|^ OT ISW^ 

Hftj| 1®!} CTffc W«1« i «fa«1 ffPR R*jjco^ d^l* <fl*i OTW^T fiSfWT 

*tiw1^ pRf^r cftw ww ’ilih'^i «nw^?ir *msf i 

^*olw Ryjcjwi cstw *iW *iW ^»lw ^ Ryptw ^rc^Rr to rW *rawr 
^ff*ttf§r fcdR^ir^r iw ^?it^r R^fl^wl's wilwlMl "vst <!.uica.i 













R'jh.'s* cstwH^rt 







• 'sfv»'^ staler t£ta^» li»*il '^Jt 5 *0t ^»<i(.'o i 

• x sI'b <s \Cb|^ < ? 'oilc,^"1 ^rNJt ‘Mos *tfira i 

• itfftiS fcfi&bbM* ^jNlt ^us *|t?W I 

• csrfar« cghimiSm* ?rtc® imi 

■ Si*I^IWH ^JNJt ^<10© *11^ I 

• CTj*f «iH 'S C 3 ®" 9 ! vb|v5*i Sl*i«p^|«m ^WsHlPi ^ > 3(.'s 9 H?R' i 

• 'oiNItin ^ht*i 'slot's* «ihl^,*ftr 'Q <£RT «i<mHc.<p sJ’fsPTf <mw> i 
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*M»4RwH 


12.1 (Magnet) 

<&m *Rft otpr, «iw6t ^ cwsrrfrr «TO?r TO c*rt*t piww 

^ilTO toi o«r 'sjt^ro eft <£rf5t ^*ij *i% eftiw to 

^TO i ctR sRsrR ef*IR *R ^1*$. aR> R^ ^i *iRt Rra 

c*m^ ^rar l^wft to 12.01) ot # c^ <£Rt 



R<$ 12.01: R^lfte c.H^W> *snwt 'Q R^R*f ^?T l 

csj^ tjJi> i£r» *rpr ^?r «nc^ ^t^c«i en>t tw^t ^ ^ to *Rer? ^ 

torriTOtoi pnaR ijto ^s? ^rm t^h oif ~m <mm ~szm 1 tot ewr 
c?tt^ <£Rsfef ^Picsi Rg«h piR S'Qfl-itot sflc^, er wljf^f '5'o-si Rw *fiw 
cto rr esq, eftr Rtot to eftr Rtor ofti <£ii>r Rd to tot 

^jft% «<Rftr <£to war ras, (TOt <3ftTO <?ft war rtot ^wtst R»» 

riTO ewi ijcSr^ ctoto <uct rrjff TOtfR to tott er^wt tor ^rrRTt 
<1# R 55 ^ rto RtE’t TOT i*TO $*«>* er R®r, ctR Tor crot c*lw? 

12.2 R'JJC'©^ CI>tW &$il (Magnetic Effects of Current) 

<ikl *iNI<H'»Im Rio's Rmi *i|v»|d|v»| <pmcr 's|*il 1*n>ijR < p* v HI'Q ^ > <i(.'s *|)<iw Rt CR 
'sfy» , < Rt R>jj<\ CRW 'oihlnl R*^ *R 'sR^ Rt Rojo's*! SRR Rmi (I'sR <P3l 


*0*$!> 



































































%9t 


«8i 

T>l^ ^nwr^RT *ftC*t CWT PTO «ftw 18^ RT W5T *£R*^St 'slws L'ow* 
Rw R*jjs sHlRo ^jpr C 5 ^ wiwn okHk-i cbJ^ w<*i fc«Ri "5^ i <|iJt <ih» 'gR nn»S| 

'thfaiufti wtm ftw wi Ttfoorc e*Rr ^wf^wi <$ifc e# 

SJC^ (fwi 12.02)1 ^*Hl i 1*|jtWl ^"Ir WSfl-lRH ^uNfl *IH*W 1S^» OT 1W*I **11^pln ^Itl 

<4^ *|R ^ wIm™ otss? r Rnr c^tPlfstW sHRw "fst'o *\M {t*ifli|^(5 

OT«fw w ^jtnr ^it*r «wifr *iigw1»h c*nw 
JURM^IM R(Wt 4 •UlRttfl <?TRi OTl^Rl C* aft R^R sMItft* 

wlliw Rtfl (S|^>U| ^sM*l t£lw cw iwfii ^t?nR i 



Raj 12.02; «W«jw» REST **Hl6»W I 


^|R staft 1 ®t^C B T 'oiHIfl ’TC’tPiT ®ft C^ft ^?r-Til^f ^flHn 

■^rt ^itwi a^ira - R^ £Ri?s^ R^ *rtpfr Tff« vsi^i ot^ict wiM* 

fiwwn ’'ilRn.fl CTWR 1 ^ ^spTtCST ^eulfl ^*Hk’»wi R*p5l $P&T i 
sRft ^prt Rw awft RftriS Rw wW«p c^afteR^csri 

<ii<pi>| volwro cs®* Rwi ahlR® "3PT «Hi «mj taR ^s?(t ^wHbJiyiln Rv 
wH Rw» w pftt ''sl 5 T ^kwi R?r Rst ^t m\ tc^l «il^ii3l ^iR R^ sfaic53 

R^ (pm «Kw *|wn wks* WGJRT Fh*(5 RvfH ^*RT (Rn 12.03) i 











































cfr&c *:a 



to 12.03: SfttW to ftst^ cftw W51 


'Snk* c t 

to: 12.04 tor c*Nto $*ffc?r 
fajJS, <&«!« C5V®^ 

^s*1w$ fnw <ilw^, d»tw war 

'S'QH: to i 





12.2.1 *rPl*lMlv» to 12.04: fagu to% toc^ to cstw c^aji ctofB 

toBt m ^ ctor <w?f 

T§\3 C3*3 tor 1^^ 8fto cSlW Wto C4^R wBt 12.03 tor CtoWf to%t I 
^ toiBr ctorr ^t ^ ^sitor ^r ^tor c£to ^rcto c^r w? 12.05 tor <?iBt 
ctot?n w^i 11 ^^ sitow c#t to csto ctofi> toi 

toBt 'slum c®^ tor w*t# toif^© ^t to to toBt tot ^itc^, toBt i 2 r 
Rmw *to to to ^st tot's »i<ia>Mi C3f*t to*nft sito wtot wist Rtjjoas 

^pbt «*rt Mr ’■fairtt cb!w cto Wa to vs ?$ tow owfer 'to 

^slto ^*t-<fR «*i?r rt tofsrctflr wii'wiH tor tot "to tor totofa < ijftor 


\o$b 
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a|#f ?f W*T fcsf? w tfra^T ?W 5|l™i <7lt ^s# to 

1 *t%*tt^ c&tw war fcsfa ?m Tim i <k*ic,*i«i stwwSl ^ cs^?r to sftlto 
tot®? 'Shj c£tw war Mir <pow, ^ ^ito c&N<p war c#t i 



1m 12.05: C'MtT tol SRI^r 

4WC 4 ! c'oR C5tw war i 





fi>ar 12 . 06 : ^Rr C&53 f^OI s|?t? 

<P^c.°l '•sH ^.Ic'o-fl f^RTH OJO^Io <pco I 


sRlto^r T 5 t?r C 5 tw war &m top ?w c?to ^st? 
^k'so Rii*( to wo o»ol Tim i ■^(.'ttl 'oil^°if5 ^w c&l^o* wear? Pro* <iR ^RT '°il^i , i,(.®il 
alto* to o^im (fSar 12.06) 1 ^tw? ?t ^tog® ^ilwr w g*fc<M 
Tj^st W ai?^ fc®t 'ori^ctfo toft to ai$ g^c^o ^3? c^ 1 

argsft vslwo c«w tor tore sRlto tor vsm <srj ftsf? to*t eftw o^w^bj^nlo to 
wR toa> to c?ft ^5R ^k'oo to? tor w? Tim 1 ^p®t ^§»ift ?f? to?^ aHlw,<i 
f*t<p (JNtg vsltoi ^It'so «(mj 'q|^ a T»|c°il t&No* (.‘•pwio to»f5 PltftH 0*C0 I 

12.2.2 '»|R>'®H?^ (Electromagnet) 

^ ^ to c? ©to war M? Tim <?to wft *t%*ft^t ©to 

war fcsf? w w ?fw aj$ c®so? are* 5o»wl cto sfto wagt ?i? 1 wtet, 
wwfr to to®r aft fa# gug? tot? ©tot? gtf to*i ar^wte^ <4 miwwmm 
tor ^bpr?j ©ft -gw tow ^Rt ?m ?mi cto? csft $w 

ajt»iica)c*iNw ^aft <^ 1 * iH’wift wt^Tt tore? ^iw ^ 1 








































































*88 *hMR«8h 

R* 5 ^ TRR tiRlW (fl^t <p(.i|«n Rt 
aiPUMtW ^ CbfelCHl ^ 

sriR® ^r Ts*& <?Rt 

pr cslw war fc©R wSt wkk 

(gfs c^R t^nwiw ^tfw ^ 
CWT RijR SHIg^ Wti fc$R C5tW 
wear* *iw *iw <firr Rw^ cSlw war 
<£Rsar to toff a^Rt <Rtw 

W3T ftsR TO ^It?r (Raf 12.07)1 'SFSffa' 
"55^, 8hR ^r jiIg^ 
*lW C5W fc*MH IWWH ^ilfw*r c^R 
C^R *w aiMWWt TOT 

^ arc* <Rtw war ^»u to 

til^tW fc©R ^s?T RSTt ‘F3T 

'olf^'ofeif4 I '©lfib'©fe¥t<M <im\W4 C^tFIt 
c*m <?^ 1 9*mx ^t «<hihwim ct ^ c*iw ^ ^ ^rji (Rar 

12.08) 4TO *tWT ^ ^5R 3^ Rlj^ gRfc ^tWt ^ R^ <iR^T 

'Ali^'AfeW Rf $C1<M£l>Ul*lMtl>4 tbl*M^ 

1t IWT ^pR ^t £|4 *aM R*lCTt*lt ^FBT 

1*>R <PW G^Rl aj<pi»| v»1*i1spRtq» ^Hl?f 

aWS Pft vsrniSFtsr *m fcaR TO i 

12.2.3 ^SfOT «*fa 

WSRt WlR, *£RsR WQ fTO*? 

R^f Rptf^s 

^<et to i **m arcRr ^stra? C*W ^ 12 .°8: Rt^r <ml« ^ ^r i 

Rc?r Rtjr*. sRIR^© ctR Rra 

ar^R g&R^p war £®R i tsi^Rl g&R<? g^oh *iR aj^iST ^©R RRIt ^?f aR? PR 
'©lc<m 05^©? Rc?rR^, sriR>© w ^ '©Rg«i ^srR <Rfw war ft©R ar^R 




Rar 12.07: R^e. 2}?1TO 4M4t 4 l 
aiwiCTOTi«iw «rm ciR ^ ^nRw 
^C?T *(l%*tt^t C5lw C^ar ^sR<K^l 













































































































*>8<t 


I 12.09 fi>W) C 5 !^ >ifaH Rt'0?Tf 

w^*it ^ w 'srtwi tiRs^t \sRm> '©klb ^ 5 ? (?iw> 

<33 ^qr ^c^ic^. i '®iw<i o»w %?r cstw \5*|qr £RR <*ifE> 

CfrtW <7*ar fcoft RRW <£Rl ^83 CT^ <3<3 CT^ffo ^S5lt <£lW CTO* 
^rW *qr cstw <ps(ri 'siw*i Piw (Rpi^^tR 7 csfa^ R®rc?r < tl' 

ts»tc* c&tw Reread fcsf* *c*, ct 1& vsi«li»w ^*tca* dm <3<3 1 



fi>3f 12.09: d>tw C^ST SRlft ■'SfST *Nf C 3 # *®T *01^0^ I 

SRTt^sr fsR> RRT ** ^\3<3 ta ^SH»H C&tW CTO* 

tw ‘Hlc.'u <ilw ^l 7 ? 'slwm 'Q 9 !* cstw <l®lMHh R 7 ^ Ml's slw wl» 'slofww ter 
twc^ cfcqr ow i 

12.2.4 CSfli^ 

Wl 7 ? <flR^ to ^HJ 5*w»* 3*\ SfcSffi ^?t *t?i 'acij'otW 'aitaul *®rc® 

*1# d>tW (7«F3r ta C5|W CTO *«T sfqiW ^*t Trr?r i 4^fi> 'olwrci 

C®^5* %* ^ <Rf% 1*ijR ad-qlf^'ffl ^*t *1* 7 Tf, ^ C 5 # ^ C5tW C^3T M* ^C\S 

*ltqr 7 tfi **Rsft cftw <7*ar %a ^t%*tt^t **r *niw *s*T *1**ti 

coi^rat qfc^ *f* «nci^»j[o s il *lfa> fa* 'slwo fcofir ^T Rlu »xr? t'o'sw 
»<w5t (.‘iW* 5 <pwI *T «il«t>l« *NT ** nsI^ot volwm c®^o* *j«h*i fajR sRlf^s wr 
(^ i£R!f^ Vb|^Vs^4 3\ ^W4dJl>BMWl» W '“t^ft^ C5lW C* 3f ^ * I ^ 

^rrsRt ^ -gw tew ^ dtw rnt ^?r <?# 

# 'aii^4 l i Rt 3<m '5^ti# ^ (?r w1S?r qpR te 

CT^r teR®! ^C'S l 12.10 fscar 4 W 5 ! iiR*5t ^SRJ liR# C5tW C^3f 

Rt5R <D'oIm c*if& <?Niqit 


^fr-88, *MT%BR, feTT-io¥ catR 



























































































voSib 


?f? m ctot ??m tof ^?c® (Frost ?? tsto <<# to? ta? 
"sm TO’TO? TOt? CB^t ^»?C? I 



fi*? 12.10: ta'Jjto CSJtS^ t£T^»f& v©lIv&v©£j-ftfC<P5l C»TO f?C? TOR'StC? t?^ TOR «?5llwl ??, 

C*H TO TORI^ <*# ^?W> ?l W> l 

?f? <3TOt tot? TO^ft M? TO *tBRT TO*TO TOt? TO TO ^alf^ro#^ ftgrc 
TOtc?? to ?to©? to want TO TOpt erotic? pfocro TO TO toft to N? 
TO fc*M#? ^s? Pif ?tot c?fffs TO Tito TO TOP 5 *HP^ TO, Tsl^ f??tol? 
?>t?e e t 'SIMM P# TOI? ct>£l <r*?iG<i ^TOfk i# txi<pf5 ^f? ?«r <phg<ii »*# ct>^3l 
<P3C^ TOT? 'o|^lc*i Pilule's fo*'j> 

PPltC? pffalwl? ?IC? ?tC? TO? ^l»l? 

R'jjt's? f?? 5 ?f??^? ?*C? f?PT *£# PKfC? 

CTO TO ?t, TOt? ^?C® ^ TOC? i ts$ 

???^ «#t ito# tot TO*?te? c*ff?tc? 

TO?^ ?f? (#tC® ifTTOStC? 1?^ TOt? 

TOtt?l TO c?? to#t? TOC? •£# TO# 

^ff? TO TS(^5? <wa TOC®T «#» 

TOc?i 

Itojcto to *tto»? TOt? w?j ?^cto 

to to# ^ 9 troc c t? tojc? *nto5r ?tfto 

C^to ?t?TO TOC^S To l ^TTOTO C? TOF 
^TO® TO P$ ^fl?TO TO#? ^ TO 
5TOTO # TO TOTOtC? ?TOt To 
CTO P# ?^JC#C? ^T TOTC?? 

UlfroHW to TO TO i TOft to TO TsTO^ TOFFStC? t?^ TOlto TOC? CTO TO 
TO?^ P# v©||\Bvsg^ fSc ^ 4 I?? 5 ?? TO? ?%? PTTOt? w>vl TO? I VWiVlRt TOtC? ?TO 


<y> 


N 


f^3f 12.11: TO# ta'Jjfexp C?f5? I 



























































































































R'JJt'S*] C&tW 1TOT «8<* 

UiPfnH csfcp w TO3TO TOt«t ctm torc to? 

???TTOOTr if# CTO^tfto TO erv»vsl<i TOS 4 t SltWi 

ps»iM cTOttTO '®t s u (ffear 12.11) 4to >i^«lw ?ctoi TOjTO c*ito 

WlCtfl>hlM> to C^t WWTOl^t TOM Simvs *|tBT TO? elCWlil TOM votat to? TO 
<PW C**IW 8j<ll? *H? TO? WfcSJTO# ^C'S 5||C<P I 

12.3 

wmt wiiiitm ?t?tot ?w*TOw cTO, ^ wmuui to to to <#1^ 
#f -gw to? csto cro >mu>«j ?\s w??t?i wtro 4?? cftw cro? 
*i«ibui ?^ w?TOf tog ^t? ^stfTO « cblw c^ai to fajTC M? TO 1 tot^t 
TO?C#W £fTO (JitotoM C#lt tofr TO# to? (To'o? TO CbtW C¥M? 
TO^l TO ?? ^1TO“ ^Fl? C5TO \sf«a>h<p ■*!% (EMF) ftsf? ??, (TO (# ^1*1? 

C &53 to TOtto to® * 1 <«$: to# ?j??t? to tojrc wmim&u M? to 
w?, c?to TO# to? <^»®? to c£to c*rcai? TO?TO to &TO ?? 1 

4# TOTC 5 !? ^ ’TO TO TO^f 
WJlfaSlM *lttoT ?? TO? TO <# 

?TO®!? C®®? TO®t ?*5 Cbl^lMl 
?? (tor 12.12) ®m wtro to 
aroroi? w wTOto to ?m*f tojre 

TOt? Cf*fC® *11? 1 TOST ?*H ^W6t wcm 
CTO ?>C? Wt?? ®TO wHI* WTO 
WJlfTOt? TO £to <7fTO TO 

toic? Wr to 1 ^sfiro TO prc®? 

TO?®? ?# ®t?M WJlftto® RljJC'®<) 
to TO?TO WTO TO ^TO? WTO 
?*Tt® *1# (TO# ®1C?I? ctos 

WMfl TO?TO TO? C®®? 

c®tt?5w iff?? sf TO tow ®tf®®c£tw wtwf to 1 ^ c»lfS«rw wlto 
C'oIcnJ'St TO? i?^ Stow Wlto to^S, TO? TOT I 



to 12.12: J lPl*^c.i)t'Ja gfw*| TOPTt? 

TOff W*ft TO l 














































































































®8br 




aft ^mr w « cftw war to^to wm ^rj araftt 

pw <NilC*M toll 4<R CW ^C?T arc?tf|i *m\ 'SRI (3W5K7T C&tW W5 
<#^T ^?TC® *ft<F5R 'SftW'Q 'SflW awft fto <7f*lff5 CWf l 4«C*M CW?T CfrlW 
w? tow^r 'siiw^lsi $*tm aR ^to g*t<M w*r ftfhr arcftt to 
'®rP 3 rt aR? <?ft <p«i<.®i shite.'© <pft«i c?H[w d>lw war ftto "3RT i to R'olo 
^c?pito cftw w? to wm ^rj aitor totto arcftt ^ to wff wtit ^?r 
'»kt«i 'sr R'Slii ^>«i<.«i C5tw war ^sf% wt ■*itR, 'strr w 
cftw war ^fu w west *rtc*r i w <Kii«ifi>« filter ^c?ito c?rc*r to tore 
<£tw to ai<RR to ^?n ^ aR* ^iim<mi« to*R ^ ^ 'stsre ^ 4ww<i 
res<r <£lw cro to^rto arc* ^R?t ^ijiftto cwi torc ^ c*m i ^ *r 
^<r torc aw* to ^ ^*r a^to* toifi> ^ aRt^ 

<??«rnR-'^to 'w w 'sjrr toifi> 'store to l^p, alto <7Nre! 

a| , «ltre <R foiifiJ "SICT RNre ^ cto '55^, ' 5 T*t*T d>tW War toW*) ^ ^ ^*R 
atto ^ i atot <p«i<.«is "sH^rre £fs® *ii$*n<^ ator 'gw <R?*r tor f^> <p«i«i to 
reret torc alto's ^ ^r i ^ ?m -gwf^ ^tto cftw war to<ito w ^*r 
torc aRtfto ^Ri 

12.3.1 CflUlttfa 

to?r 451«iw ^sf to *m 'srmr <RRmr to <to«n>i '5 *r <rato <?r*ire ato 

<£tw CTO ^ W^t C&53 £R1^ ^?f, CT ^'t CT^T 

(Rt^ i aRtca ai^ tot WT 'W, (Rto? ^tf^sg^R ^ £fn?s ^ 

^rat (r^r r?trh »rt to ai^r «uifsn»in ®nto ^if^ogw&t <Rt?i^ 

\o|^c«n -#t ^? 

^R»0^ ^«R <P«W?I « C5lw WC3R *\fo<\v*\ C5^ to 

ssm ^ I 1^ £N1^ ^to OT «|1»C1M ^tf^sgw ^t TOW ^rat ^toU, 
vsll^ogw ^t <PW«in>(.<P (RM^f Ifo '5R to, f^s, fraf% ^ i ajvslc^ 

oshiwU^i ^r i to cwto« whiw (tor to 1^ stto <m, to 

(to^w ctrrm 1^ (?F5nR to 1^ stto <r?j i 







































































































































toe®* cftw to 


«8fc 


12 . 3.2 

c&tw cw torc fc©i% 

W W fil*R*S(in fc©f* to 
tor w c*ri* 
to 12.13 to cartel* 

tot <Jt Cto OT^IM «y.fi<.s> i ^ m»Imh 

^ «lte*r *tf**lft to *ljfeiCTt 
ws-to'tS; <a$ *ltoft ^©te*<r «*!*■ 

®r<#<it% to©**r w* *it®* 

C^t »K W*PQ ■snf^" 

^t ^sr i to GHiPit c^ica* *t*r *fte*f tato tfrf^r cwteto* tor *tmte*r w i 
tofi> c*e^§ gNito^’®^ <?rito 

W'SW Cbh<p^ ftsf?T$J* 4*^ C&tW ^f^fT , q|ij'©l<pl*l (tot* <25'®*%* *|C*I 

®rmt ctw?? «*if% csteto* tor vnf^cnf^ to; c®rto <?ptc* c^w? <iivbw-^w 
fw *ll**v©H W, ®Nfc to*t® <£tW C*R3I* ^ I PlW CTlBW to *Htf« 

to *fc*t ^rtc5 ^r*tf*tot toatf tot) to wra ’srie*r ctofa <ato* <2»®* 
to <£to cato* ***1to »rf*<n5* w toe* ^ •IfiM'oH to oftto 4«w 
•flMsr *t% *i emf M* tos*-tofr c«i^to ^mt tot tw 

<w*K2©« i^i ’Nto »mi»ifa ^tto <4to^e*®r <?to to 

1 *>$k tortto eiftiili* TOrJjl*np*fin i 

to yisiWh tor 'aiNsi toi 5 ® - "5^2^ 1%^ 1^** toe® ’trf* i to < tte*f <p«ic«m ’tfoarc^ijr 
Wr ^r to tos 'tosl c* tor cto5w sr^iM **** to %*> to to to 
oeicto* cw® to i Tsm to *ffcRr to *t*r to ^ toc^t ctofe®? *r*t to 
cto tori ^?*ijrto^f*r to tototoe^ c®ttosr *r*t to to ton to%to 
ca^ite* to oeicfoflr steto w^?r ^t ^ ^^ 

c^rt 5 ? c^iw (.'©it'iJ'ST cw© <m ^r^m^rm <pc«i»i ^t cstK’^s^ti 

csm\ szm ^tt ws *nnit ^ sitor ^ ^imr stt^nto 

^p i> ^r? , «ij^ tor w*t c'oic^st ertaw w c#t ^ tor 

toH iw5T c'»Ic*tS'st c^?r ■*|^‘ "w^ ct# ^T c^r? ^ , <l1r?r 

to 'srw ?Nc® ^ sjf% c.’ic^w ■*!% sj^aM ^t ^cg^, c^i&t 

? *fiw wr^ vi (teiwJef x ^t^) to, |i^pto sn^iito w ^ttor vi 
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^ 1 




fraj 12,13; Sfl^sn^ 4>Ci(W 1^ 

*paf ^c"i 

C# *feli^|pff t fc( twfa ^ > 



















































































































































•PiNfasH 


£fc?fM ^ (Slc^ VI C5pp *tt'6?ft TTlTT I <Plosr$ 

t»1M>tsll<i(.V8 3jft (JStJ^Sf Tr*f ^ <llfv»«l C=T?Tf W( 'S|^(.«1 C^NtW Tpf ^ ^CSf Tfl^ i 

c^»i>iicw» c^nm^Rj^fiTpst^m uwfl* <?m ffpww ^w*imh ^ 

W5tw fcsft <?T*ltFT <?R3F^# ^C?R ^ <£RS C^mST^ 


4^$ tsj^j ■^rsf ^ i 


*lft n P 4^TC 0IC461R 4CMWH *tit55R*Br % Sfl^Ilft 

<f>OIC ®1 *jft 4 ft V P C^a 1 C* 5 'St £|t?lH ^t <? 1 M* 6 ll« <31 4 ft 0 »lM»*t 

V s *lt'SRIt ^ItW'Sfa <s #51t e f ^ 



silVilfii 3ift i p ftijK ss^s ?$ 'ok<.«i ww»«lR <p«ic«i ftjrc sNk i s 



<3i Ikiwitw gut 5 !# *««* ^mr wm^iQ *«&w •titewijt' <aft 4^ <?r 
elfrllft sm ^t 4ft P5tl?&Bf WM^lQ W1R <SC® ^T ^5tOT W 

Si*hm»iIii ^r 1ftjrc isri <?fc*r ?mt?r w H^Setw ^r?t^ 

^*t ^I'alwl i 

<3T BHWlM '5®HlU WMfclfa +««* ^ ^1 4<R <7f 

HH# «him » ^t 4ft cstFfrs? CTCT^Ift «him ^sr m ffc*r tsI^t 
$ h<p<wk ^Ti 



efcf: 4^>fE> <p«k.«ts! *ijfw*tJT 100, <3R^tft <p«i<.<»tsi 1000, 

«!$*!# ftcsr 10V DC <3fff?lt ^lt i OTt^lft ^«IC ®1 c»1cn>«r w? 

^5^: ■^•ij i jahWk ftft c'»l<.*T>c'sr i 

Sfst: 4^>fi> Siftsitft ^>«icfis 9 i)lt> a K«Ut 100, CT£^5lft *bW«W 1000, 

<p«|w| ftc?r 12V AC <3f v er?rr I c»iM>’®lfii <p«<c«i eelc’im W? 
































































R'jjt'sxi c&lw 15»*il 




*** v >=© v -=O x 12V = 120V AC 


8hSf: to 1A TOto TO WM^lR TOM tote 

W <pIm*5 sMIR^ ^c® TOW? 


*** , *=© ; >'=©) xlA = 01A 


(2)^%F \ 


^TtTOtf 8fet 

1. cTOEr TO<r ^ TOIt (?te$ to TOIEr $M*Jaw« tor 

^lilt's to ^ CTOt l5*IW TJtt^ >«Rc®l 
^jl^ljf WM? 

2. faijto TOtwt?r to to* ttewr croft >aro 
1^ ^*rfroif ®iM4t‘i urn to *Bfowt ^ i csjifet 
to tor ro»fi> ’tte wrot tott "^rtto ^ to tor 

*lte WTOt TOlt? CTO? 




3. ^cSt c<TOft ^s?r ^rtwf toIS 'oimTS ^rcr, ^rt ^rtto 
^t toj c^lwl w toTO *rt tot whul fw TO 
CTOSTTOEH CTOT TOTOff® TOW? 


tfcaf 12.14: TO>fi> ejTO C®®?' 
TO>fi> g«fc.<p« ®R 5 ^tIW3' l 


4. '^ift TO>l>t toH "5^, C^ C^ IfTOft ^Tlte *?to FT|? 


5. jw? ilf®«i £TO TOt ^r to to?i^ TOTOto* tot to TO-^iit to 
wW 12.14 fi>GTO g^fi> i5*tw?f Ptm» Pit®! cs»h f*TW* £hlR® "5W <!c®il? 


6. 2fttw?r wtw to ^t? 

7. 'olfvb'sg^ ^*tW TO? 















































8. w'iiwij-g -m? fto #i w ^? 

9. owiwUn's ^©f®^ wii>M4 w «tr^Nsj ^t? 

10. CT>*NH <3 ffat ^tw ^t ^?i? 

11. '©lI'*'ag*(.<P*l 8ftw ^I'olw wt c®r«f I 

12 . cm |m^k 240 v ^ torcw *iw ^ i «*rt ^ « c»fH ^ 

1000 « 501 C*TMl^S%I <,'o|t«Tj'8t w? 


4* 

1. ^r*ik<ilil 'oihtitH ufat *sr# ^ fto 10 Hjlto* ar^fr> ^«i®i fcsk ^c?r ^t?r C5®?r 
to i *ifiNM fajrc sm. ^iwr b <£lw cw fc©k wsi *fer ^ur 100 
^t^r C5tw c^sr w^c^? 

2. c^car ^ajt? 50 <p<ios fto ^T fto5t fto 5 50 (W3?It? 4Ht 4 1 

c&k^* C^aj 




fi>«l 12.15: sHli) '®lst<p Rm CE>iW Wii) i 

3.12.15 fsaifi? cto ^it 'slw« cs®? - fto fto 5 shlR.'s 

5. Sl*l*itfftH SJI^ltk ^Gfm 100, 15 V AC to W4*alfii 

^»mi<.«i 150 v ac ‘®ther?it cto, <p«i<.®i to*R*lJT w? 


*pii» 










































R'jjwsi cSlw 


\3<M> 


Stef 

'3'G?IlSa *ttC*f 1$a* (V ) ?tQ 

1. C<p|Cll CBtES? ^&?? «l*'oR'© ®t? C*ff&C? »lPl1C?|0 £®f? <K? ®tC® ®f®? 2|?1? bHctf 

C&lw G**PWU ?1>G?? 

(a*) 'ST^®r^‘ (?) *i^® 'Q -»i%»il# ?c? 

(?) m 'Q tj5®t ?c? (?) a*? ?%g® 1a^ ^c? 

2 , G«phfi>a ^i?gf?tf?c® 'o||v»'o <£iw 'oilw1<.<p ami* ^at ??? 

(a*) ShMa (?) rt? 

(?) 'somfsFFM? (?) ttartr 



3 , wh si^nt ?t ?*i?atat? 'oI'»®h^» Hfe ^5??? ??? 

(i) M»lwl ®l?^5^t? C®®? wfi> 'gW f*?? Wlfil *NC? 

(u) cancat cfl^m cancai catatc? 

(iii) c<p|cil 1*?? 'slab's#®?)* olalaGa* wlwl g*fa» Gal*lG®i 

(^) i (?) ii 
(?) i 'Q ii (?) ii « iii 

caacal co®? 4a# ?© gw ®iM-(?T®m m\ i <*rc® ®t?f®te celptor 

I CotC^Sf <KiH# 1W5? «?? fro "^C? I 4?t? 1?E5? 4 « 5 w 

2fa*t? ®Rta'?f'a I 


4, ®t1®® d >iw «ilGaG?a ca?t? 'qifq^ colc^st Ga>Hfi>* i5?? fto* ?*£?? 

(i) *ife? rtN* cStwwcai? slt??J 

(ii) C&tWC^CSf '5(t=Tt-Csr©?lt ^t ola^ss^h cat? 

(iii) C5tW C¥C4 ^t-CT'QUt m\ ®t?f ®^t? ^f® 

fats? cart ?foF? 

(*) i 0*0 ii 

(?) i 'Q ii (?) ii « iii 


¥*ft-8ff, ot-ot catPr 












































'5(?8 


5. 'oilRv Staley ' \ <|i3cfl7 

(<F) \sf®S, 2fat^ '*JtW (*0 vof^, gfat^ «£® ^ftW 

(*0 sHIcrs *(h "Jmj (^T) £hlc«<i j i>)h 



^sr%t st?t 


i. 12.16 1 feqfl» to* sw^tt* 


(<F) A Bfe's ^'vgfu^i •It 5 ! ^7 
0*0 *t ^*fir 

'St *Jt*|Jt ^Cfll I 

(<f) lift *CBRt ^ ^S%s 
fifaftsitait tor^citi 
(*) iwtra* ^rr^rfw tot 


A 



8 V 



0.9 A 


to 12.16 


2. ®l*t wM '©lnw ^Wcem 5^n1n "sw 1%Rf •nf'olw slWt ^Ricsi tH* 

W to 1.5 C®l£fl>4 C*ito *jt$tf** ^iftjOT f^ gfilto ~5J&\ ^ *MflM 
to* to* wkl* ^®t ^f®c?r cffo?it *c®it i 

(*) 2J*t£^ riTfw tot % 

0*0 ^ffiSfto ^<1* (?w ^5t ^blM *ito» *c*? 

(«0 ^i*to ’to *itoto 4* *t?t fcsf* cSIwpmm sftw ^t®c* ^NJt 

■^ti 

(*) vst^to ^sl^to to* <Hto ^tofSt* <irc* >iwt csitefa «i®i* 

to *t ^to ^t tow wt? 
































































'srsom 

(Modern Physics and Electronics) 



fort *rtHfa#iiFM Tprtt ot ct ^ Rq^wn *ra ^r ^fir 

^ 0»®rfa*M I <£$ ^«Gtc?T OsSrfiwM foj?ifi!> &o|>m <tfm ^t i 


rtNtHl W»m ^5 &lPl<pM% ^ ^ I 

TOfa C«t^T •tffNR'telt-U «M'lH]t* ^ T «ll«lbHl Wt I 

CTO Wflfo rtftlCM 'flRHM* •CBITrtCfo *nrt» foro *W W m&Q 

£®PDra *tRw^fog' fffs^T ^c?ic^ i 






























































































































^<tb 


*l*?Nfts§tiT 





• <.\»'8fRg»i|'o| <uHJt kilo's I 

• ^TtB^Ft, VQ *1^1 

• «\m\ 

• 'fluHHH « fvbfert»H *lfiwi 

• 'S >wftva ^ 5 % ^TNJT ^(.vs *m i 

• ail^wlwh « I^HpI WTO vlfov ^Mf ^><K.'S ’ll?? I 

• Pwlfbvs ctWImM' 2|^1® R> v o|$ 1 c 3 13 ^JMlt ^ca i 

• ^IHwU ^-OI^WH ^il^lWJ CTMtCTM *ftnt ^US *it<re I 

• ^IT « CTMtCTW 2pg^» lfre>fo*l #»tR ^WtHH ^1<M*JM1M> «|w|ftto ^T 

*tt3? I 

• ^U « C«?rM 2j^% R»'»l^ ^5 « «WlM ftw qibUH ^ tiro 

'«IUW1 PICO'S-! I 































*hMRv93h 'Q 




13.1 (Radioactivity) 

^m\ TO <?TO TO PTt!T TO (TO? ^ RTO l 

*t?TO?r carter TO to to *ito 

to i TOtf TOt<i<i TOtf <ro m i tor ^ 

csft ^tq <sTO *i?roi*t?r ^r TO> TO«t VwSm ^ 

carter Irot Pi^w<i ^ CTO isoo ^ ^ \ 

carter TOto s\^s (*Htw TOR) ^ ^ carter to TO to TO 

TOj?r sm toto cTOtot to?? to i <?w R&tok.>i« csro canfer^ to 
bi'sfDn fiTOa to* ^ RTO to carter to £R*t *itot# toiro to?j TOto 
fH^iii>i^it to%%r «r?ro toi toto cro to carter 

sltTO'Q ^5% <<TO to^T # i>l^lOStW4 RATO'S <ms, i 

R$Q>to*i csro csito^ tojt to to <?ito* to%%r <nro to R^m*) 
toji« <ro c^s to*, to* to*^ totonro c»to csito^ toji 82 ^ito*^ tor 
TO cro* ft'SlspTO’tFit 'oiPMfo^r ^ tos i voiP^ifs^r RStoh’jM <rtot to* 
Tows Rlro 6 ! <pw tolR>^)«i ^qTO C5^t <pw TO? <4^ sltolto* v TOsl sPi C*s<stto?n©T i 
R&foilltTO C5TO (TO <?r toro«t cro to *TO <?ito* to nftr i 

R&Rmit*HI C®TO CSTfoTO TOJt 82 ^to^T TOW$ (*IH»lMto TOJt 82 (TO «ft) CT 
R$toll>l*]M C^Stto TO TO *»T TO, TO TO^T Rfctoll^'S C^Sfto To TO i 

tort TOt^ GJtfttoum TOfl to ^w^fiwn *R*&t to, to ctoro r?*iir tor i 
to# toro toto q*f, stfto Rtrotro* «pii»pt TOto* fto to <ii^w<i ^w^Swh 
<2it«itotc5R vQ^m i cror ctora tot^© w $m*$h <iw catto^ ^^ut 

JjRfit'D TOQ ^R^ to TO To i to tol^TOR 

TOto ^it ^ c^ CTto «iftwiciBi*r i cror cto? ^ctor^i 
to^%r to to c^ ctora ^rj «iftt>iid>w ^ito%%r ^t c®s fto to 
to i <?m ^srj ^rmr w ^ro TO m R^toiw cTOr 

^ i£RT tofl> TOctot^: 




















































































































C 12 : to ctoR mi to to§R 
C 13 : 6fi> CSftfR 4R* to to§R 
C 14 : to CSftfR 4R? gfi> ft^3aR 


RilRftwh 


4i4w<i to fato 'towid3it*R Rtw c 14 toRfa%r rt w>to*ii i 

1896 RttR (SRfR WWW®! (Henri Becquerel) SW CRW Site RftlR 

'©iP'©'9 fiRM <pw*i i *Wn'©k'© '©iltu/to RtRRWttf (Ernest Rutherford), f*Rt£R ^fR 
(Pierre Curie), CRfR R>fR (Marie Curie) 4R\ ^RJt*lJ foaal^kl 'oi*ul*u c»ik«m C'©'5tf% 5 R'sf 
^sitl wr r*wr i to RtoR rtr, ^©m, Mjto Rt cftw c*pr to <?Ftwmtw sNto rt 
tot«t RRtt rr Rt, R*to to 4to to|s?f Ri>Rt tow crcr cr^rt ^ ^to rr, 
c^5ffw»m r*rw c^rto Rftr iR^f© rcr iR^fiRitwR toR toRto ^ 

4Rto ctor irMr® rw rr ctoe r^rt Rtiic^ i 

tol^m ww w fato strtr ctoto Rftt crr rr <?R£Rt ~sm ^hrrr, to 4R* rrt 

Rf*tf (f^R 13.01) I 

13 . 1.1 (Alpha Ray) 

Rfat rt r*it ^trcr 4Rto toram totom i 4Rto toram totow Rtw 
^st ctoR ^ ^st Ir^r, R^rcto to 4Rto wsfp rsr i cr r*rw 1^ mi <£tw 
c^3f Irw <*r Rt^RRw sMfa'© rrt rri <Rto l»i'59»?iic^«i c»^©r cRw> rrr <^tor 
^wt r*it crr rcr ^itw ^©rr ^tr r% rtw r*cw Mev. Rtsto cto rrr ri^krr 
05^5R to RR ^©RR Rt'oftRR ^t < 3-RRRt < 3R RtW RWR R>W CR^Iw '©R'StW ^Itllto 

mus Rtw i rfsicr ^n*Rt rsrr RtoR rr rrrwrr rm to CRM ^to rr i w 
^wr r*it <?n^5 toratwR totoR ^to to Rto% c^©r to wft ^ w® Rtra 

Rt i RFsttRR C^5R to 6 cm OT® Rt (?P^ to <INC>R ^-RRRRW 'o)d'»IW ^ito® 
^sr ^wt R% ^w <?iw m i ^to to$ '©ih«pi ^> e itw Rrfto w?n 
RlR i RlR*Pl^5 ^“RR to srf^s^st (phosphorescence) ^W i '©il 8 i*pl 
Rf^jTR^f ^Pf?R ^ < J-‘ ! RR^W ^Rto ^W ^ R(.«1 <p5i fcto CR^c«llc<P R?5R 
R^C^ ^©R R«f?I RR toRt ^©R ■*!% ‘Rtot’i RRt RR i 


^wr rsr ww^ # ctoR mi ^ toiR to Mr rrr ^to tototwR c^©r 

CRW WR RW ^THR, '©RR CR^ totoiWR RRRMto R?RR R^CR ^ RR (£)R? tofl^R 




































































































tow wr tfc toi <to: ^®it ^t ^ 

c*rnl%fm?ra‘ 'od^iwit'^ *tf^s to i 

U 238 —> Tli234 + He 4 

^SwFiton *II<wHR<p TOW 92 CSllRto* 90, ^TOht* to?#T ' 3 T^^Jrrf& 

qtffcro to TO, GoirfiM fi&ljUllPM TOCB^ BfifWTO *rftWPt 

rival's C55® %® *1TO, 1?TOT SlTO <PSC''S *ffc? I 



#ar 13.01: ^tror ^ 1? c#t w ^ to tos© *ttc?r ?c? to^t ^ 

tot 4to «ltto TO? 1 f?St ?f% ?T ^R*3to ?1to TOW fSlPltSflJRl ^ 

?W1? "5? l *11^1 ?f*ll? bl®t Ht ?W S|IWIW> ^ Irol? *IKTO '’TWlfl TO 1 

13.1.2 I^St (Beta Ray) 

W\ ^Rr W W\ ?TO Wto tw*]Hi tost toicro W*TO c? ffiBGMiiPH 

oa'SM «ltW ’Jfl CSftS? TO? toj CTOH CSlC^ to^T CWH ?TO CTO "55? WC 5 !? 
<?rf& Wt? WQ t^SfiRitETO OB'SCTO iSR*f& CStfSC? »lfTOf^5 TO® TO 1 

n° -* p + + e~ + v 


^f<k to^ blefDn 9^{ *'M&s blaf^s c£H^ to? crttHflS'a to*p tw*Uw *tfro1^5 
to, wrett csnfe m& ’rtrow ^Hrofisvs Mm i »i^cto to v to TONfi«i«n 




















































tofito? 


®t?e®? wra m«tt fivBton sttotoe? (^-In^wi) cmfcti w^, 4fi> bi'SfH^ 

<£rt ®? to i 

ft$QmlC?« c®®e? Ctort ?*m ^rtort m«tt c?? ?? <?lft to <m???1toj 

RSi tot? etn) c?fi> ^Fsj ?? i tome?? emS -ifes <i»'®5^ tm^fjjem cmm ®m 'q?? 
f?$f mto ■*!% to? ?>e? i 

to tot <me^j Hw^Bh ®$ w to we?to (totw ®rmt?) c? ???e c t c*ifl> 
^c???tm ^ c^toi war to si®ito ?mt ?t? i arffc to? cmte?r *tto? c®®? to 
iim ®?? to *t?te<? to[-??to? me? ?to? mrne? <totom ®imf?® ?me® ?te?i 
®rt*mrt tot? toram tofimte?? ^pmm tespFS? to 'f® ®$ $t«i4lie*m cwh^i 
® ie?m (to <iw (to mto? ®nmm c®®? sem <me® *tte?i ?m?m PlPifli&n *u 
®utgtomte?? m® to toi> mm?? to tote? mmem *ra? 1 

to m?t? tom? ?e? tofimte? 4®fi> to§? me? to 4to csnS? <me® mri, ®i^ ®t? 
toi*s? ???jt ??t? mem 1 to$ c?e^$ ?m?t?to m^rnt ctoe?? mmt? , q?? to? me? 
®$ tofimte?? m??t?to rn?mt c?e® to ctom tofimte? ?f??® -5? 1 c??? w«rRwi 
C14 Rui Rfosc? N14 m ?f??f^>® ??: 

C 14 —*■ N 14 + e + v (mfiMm§f3ae?t) 

mm? ?jt*tt? ?e^, to Rfim? ??e® ®n??t c? ^ totonm? c®®? c?em 
tom? c?tto ®t ??, ^imsae?? sttoto f^wtem'Q to tom? ?e? \ ®m 
mu tofimit?* c®®e? cmtern 4 mfi> cmtom toSw ?R 4 &> ■55® ??: 

p + -> n° + e + + v (totsatm) 

4$ siQmic® tofimte? ctom? mmt 4m me? m? ?e? ®m ?itoi?Rm mmrts 4m <fc? 
to ctoi? tofimte? to 6 !® m? 1 (4 tomtfi> toUmtim? ?to ^ mi ?w 
to^m? ®? ctom? C5im too 

to tomem ^m? totot tort tot^mt «? ®im?t <to%? 

?f 5 ir toe? Rmmi ?to ) ?rt?«t tof?% ^?? *to? mte? ^w? tomr ^® ?m 
ct ?sew ®rte?imm< to tom to tos >irto RtelJMw totem m? mt 

13.1.3 ’tW (Gamma Ray) 

tot ?frti ®nme®r *t%tot f?^ ctofm ®?®t 1 ^te^ 4? extern ®mf <m^ ^ittoto), 
m%tot ^a?t? mme't ^? ®?«t it? to (tot? ®ie?m c#t) 1 c#t ?t to 


















































































































'fi'bi 


<ira *r w?it wt?wn w <?FM RSGMiW ^wt ^It ftwr 
RR ^It RIWl “fccaf#®” #ot ^*R ?t®R ■*# «tM "#![ Rc^iw C $3 
*«ifl» R^M«r^ri *iw <*rc? wfH *r«r RR*?rc*t R^RrIot? ’iwtfw 

^f?^lJt Iwl R'SR 1 'G'T tilt'll *|R<qvs*i *it 1 

’IM nftw CTC^s ' 51 # ^T>lOT Rijjs,1%^f cd|*<p C^ar Rc?f SMRvs ^t '*Tfa ^t I 

■51# ^Rutt ^R ^t-’i^sii^ w# ^ri#^s ^*ot ^ ’fi^s ^shjh siftm* 

t?R $w*iH <rot *hbt «<to pm c*iot stint -?rf% ^®^Q &m 

#* | TSJtSRFl RsjiJT Rfr «tffi #*I[OT *lfflOT WFF Wfi3Rl3|<i Rpmr 

13.1.4 (Half Life) 

*rcsR RRR fitefo*ii>i R*f oth RR<r <?iR ^n to, 

wJTwh ^ RRro ^?n? whhiR ws *nor 1 <?r ^®i OT#wat?r ^iRsm 

CTO ^?TO W “«rtlf” (Half Life) «TO qtTOlR 4M4R ^TOi OT #^H*t TOCTO OT®?T 

fiigfciicM RR<M ^ ctR ~sm ^#51 ot RSlaMHwn cs#%^1 
W£#l^ ws ^r 1 RvSEmik m wlPH oe*fows\ (?it ^sR^ot 

'artTOl "®!%r ^c®i Rwb'il 'p-at's *f|R 1 

4*ttOT <rosR Rro raw *Nt ni«l4, w>e?Rwl R&foiiltTO ^riH w>etfijn #*& 
Rfwl ^ (TO*R Rv3R>*il»i ^SRJ R\5R>?||C»| *lfi4lw® TO 1 R*i RSQ^I*! 5#fR *trot} 

TORifir "®Ri ^w^*JH ^Rr ^Wlft ’iRm wiw Rot *nsr 

Rs?# <^c® Rot «nc^i r^&hipbt ot®wi? R^im ^ 

*1?#^ Rt'wiHi* "*1% ot^rrt 

Sfa: 1 kg '5C5? wetf^il CTlOT? 100 ' 3 $$ I 200 ^ "®t? W W ^OT? 

OT#%nr»l^ ^liiFf *mi*iR *ifiN^r ^ ^11 ot#%hi ctNR^ R^t-^H' 
R\S&*||>1 OT#^?f ^ ■Sim I 



¥*fr-8'b, «|iti4RwH, w-ioir <&iPT 











































































































13.1.5 

w*ftroTO W toott toTO ^rtn> ^ to WBtftpiTOr tot '■ittaBr wro ■gftw 
ifeirn Plw TO »ARft owt lUtflfl TO tot to i tohm® pt w*t »*iwi 
to TO to towi 4014 ftPfli, <biw&, h*&wimcw ^nw i2r toicTO to owtRnrai 

CTO ^Itfll 

wTOrTO '■ilM^fel TOS’ltf toTO to* sitfN #flcro wr fiTO <p«lc® i toiprt 
iJlw TO 3 ? flcnc* dTO TO wwra fiPfli •ifihrw CmTO*i "'PR elffiTOTTO'STO 
TO toft tot c 14 *flw ^r i ®rtpf to$^ tTO c’ttst wfi topi too® 

*ltW I *ll*& fv)|f C u W TO!(S TO PlU PlSl ffllW && ®lflt TO 

ef1®l=T^T R^wwlw TOTOTTOi 

t'OHtRps TOT "“iftaW W1TO TOW *flW, PT TOT TOI TOPRT *iW»1 TOTO=T TOT 
TO, TOI* -tfTlwn 1 ff&TO CTO W*T TOUT TOT CTO%K®t TOTO TOT TOl PT 
TOPtTOITOffcftTOlTTOITO W1* *RPT TORTTOI t'o«»Rps TOT wTO TOT TO 1 

(rorct wrifa #tosi tow, TOtR pjfam l^ra faat -^m *mrt ftfeir 
TOl* "iffaMlMw wif^rolFTTOTOTTOni 

13.1.6 *lTO^ W'a-Wl 

feiTOTO t'®efRpfl'»l TOITO "lllw TOT TOPOET 
TOffi TOr c»«fBwwi 'Rn •IctTO^to ^TO 
lTOt%ft Plfi* ®ltFil TOT TOiwi ^Tt TO 1 TOT fiwrsl 
t'owRps'olu «flPT tsWW* ^caf^PH i 

*?l4*h cTOfof ptH %5 TOW TOlT TOpI orfrT 
fflBWflRllW TOT TO i Wff^TOT TO^T CTO 
dfaslTOTOT ^fiw CTO, TO=Tfr TOT TOTOTO 
ftTOW t a P^pr TO fiW *IH3T i 

TOfliro frRlro #Ito tort ^ nfif wwftFaro 
^T •ffiflta - TOS 3 ! el 5 ^ TOPT iflTO 
TO^ WifSnTO ^pTO]R TO® ’jj TOWI 
ftfc&ro ’•ft cto fiftiamu 1^?r toiptt to. 


DANGER 


M 



RADIOACTIVE 

MATERIAL 


tfe? 13.Q2; cvsrfvn •Wf 
TJOT iq^vili^ TO TOt 

^R?|I ^5 1 


Heto 






















<?Rt?R ®srr <r^t c®stto®r i 'siw^jm w *m?te ®rr® <to m. 
m W *tW cwflrfiM «IR?P I RfcQmH * 1 % Rto c®5?to 

wf ^RsR® ^rn^i ftfcfoiin * 1 % to mKRt wrrt, >ii<k.wRh 

rrr c®sfto®t<r to i wsr ®srr rt*ir r$% #r totto 
m 'HWWiftw fi&BNin cm <^p®rt 5 «iR«i, m*\ wmti rrr c^sr%wm -gp«n^R 
5r%t i ^stcB^ c®sftoi®t to « *etc«r ’tcwtt tj ws ^ to*R c^srto^m 
■sim totft ton wt ^ w^i «<rc*$ rw c#it« wflrRwi wf mc*\ <Rft 

RRR*t »|R*J<.<P R®^ <Mwl ^ (f53113.02) i 

13.2 RiwSfiwin q»^R-q»H (Development of Electronics) 

Rs^TR R®J®tft<i C*RpT MOT R® ^>FRR $M 4 fiP) 4 * 1 , «flfl» (RRfrs 

«*Mfc r* i VwSPtown d>wR<H 4 k.<f> ®rR?ir wi&iyJB toi> rtcpt ®m ®<rc® rrr: 
®jtfRR flS&R, tRfito dw Spends® riR^ i 

13.2.1 

1883 Rt^T 4t®RR CRR%®R 4lw <.'»'©«! PHw’S CR5® ®RJ 4®tl> *Jt®R C#U> 
R*fot 'SfR’It lR5?T3 f^jTs *|RR5R R5® ‘ p ftC?T i <4^ 8l&?Hfl> ^f^R URt (Edison Effect) 

rict *iRf&® i 1904 w\ cipfR^ (fitor Uric® *nto surc ^ ^m^cEigw 

4R# ®JtfRR fl»^ ft©R ®5?R CTfl> M4fl>*WI« toRR ®Ri W ®Nfc RtosR%t 
f®jrc£Rt55® 4®to* sRtR® ®R® I «ift ®Jl^RR $C«H>5Fm»W ^ %*RR 

R«Ml ^ RSR <Rt®3 W*t to ®RJ ®1RR-2RRRR ®Ri ^ 55?I% 4R? 

t’tto^RRt RRto C^Q toim ®RJ *f<RR?T 4®fi> 'Ojlfillvi ^ 

2f5?lRR%i (<*NfiR $58RJ <R (Rtoi ^itoM toRR 4®f*R ^ vil®ft<l RR $5Sr*t ®Rt 
"55^3 jiNRxp Rt«1t% R'aal^l W’lnlH&w 'oi<mhc<p'8 ’ft^R (R'QTR ’5R55 0 

1906 RRR1% R ^®R ^5®R#5 RWIRR W ®R5?R# 'ojlfilR fl>^ 

M% rrr 4R? pifl> tot® Rw R® Rea i tot® to srrff 1to®i 

RR (R® 4R? CRf& ^RRfgRsRR Rww RRt ®?!5® ®1R® I 
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tSaf 13.03: v!t$m (55^ i 

sm orptos to dfam mim *tw dstoiM* mm ^mt=?-sm m* 
w IUSm* w to (fear 13.03) i sm « to 

«mlM4 m Kim, toff, wto*H tort w to* torcito 

W\fm w W TOl 1946 TO 1800 TO eniac to 

2 W*r fc®f?r w ^ i 

13.2.2 JhlW* 

1947 TO <fl5f qjMM&to sm SlH^fl Mt KKl 4*5 4$ 'ailtolM* *RF *R 
414fin, «*ll*Sl4 KtC B^T 4*5 WTO “Hffaw CTO®T 3*TO OTS5t **1 4$ 3MM>4 
*s^ ^ 4*5 W *|M4»lM ’Jeat <5|f3|%4 Kttft (TO C*fi> C4^ 4405 

TO=tl 

ijHlM?4 ^flf*N tl&C*4 *3*% TO 4*35 TO to fi&C44 ^RlfT 4ft to 

'fl^T 4*, 4fi> *J**|* 4*35 t* TOT ft'jJC'44 SilKm KK, 4fi> TO4 to 
tolCTMT 4*5 TO5BT *® 4*t 4fi> TO4 4* *TO &# 4*t *** I 4lCS$ $1*fto* ^ 
qp ISS<ic<p *iRc?i m HH ^H®I Ros ^j^[ 4*5 *l^*i **"1 \c®u 

^hfejvn 4E* 'TO <KK.»m ^.ot«8^<p <i«Hlfe C 9 fWj3[4**i 

13.2.3 rR>«1o5vs 

1952 4* 1*to ^FBcaiciJto *lto TO34 TOW ^ ^e >ifoj*>1«4 $FBc4ti>y> tofr 
fcof* 4*t ^ ** *tt&* **fc4i *ITO* **fc4 44fi» PlPl4W4 TOlT C8|t& (Wafer) 







































































vS <J<? 


ShIW?* fcsft to CT»tPit <?rcB to wf wt i ^Bssnfrs ?nf^B fcsf* 
w sil^iiifiJc^ <£t##t <ato fro to%t i ^r ^ EmIWjh 

tt$ to to fror wM* ^jr*nfiB?r <j4»t ?nf^B 
4<f ^ c'fQTir ^pit $FB(*iow3 ^itf^B ic) ^ ^ 5 % 1 

to to w wtir’tm c#t $m 1W3* ^rot ^ ^ 

WTIt ^PTt 2f«fC5T ®ltW CTO (LSI), TO CSf?T ®ItW CTOT ^C^CSM 5 ! (VLSI) I ^ 

^TOf^t tot tops tot wf c*ft to# ^B c^tc® w tot 
TO i ^te##i$Bt?r, fi>f%^mr wi#, ftffre <wiw<ii ^ ctokto?! ^ 

\s|vsj|^p)<p TJ^pflfs ^FGcSjcB^ ^||R>B ^Jvbl C<PlC»ll ft»R JTfcH '3^5f »Tf I 

13.2.4 '®R*lJO©d ^W4fiR4»>l 

^RsSf^wra sty$ 4TOt «flte tos ^ vfoms ^itf^B 

^mIBto TOra to?u toj ftfaiwa#® <??to to 1 ^ to cstm to 

ftc^s TOI'st'i»i<.'ol ^B ftst% <i>TO 'oil^Pi (fpgA: Field Programmable Gate Array) 
^ror «Pr ctoi to^s ~sp5 c<to 1 

13.3 ^iRPI’t « f&fWM ^C«l4ljPl4»l 
(Analog and Digital Electronics) 

«IITO« TOTO 'site, CT*FT TOT, TOIT m TOTO ^t TOJ f^-TO^ETO* 

^rmr cror <*ff *i?rto ^u $to #cro giro ^fti to?t to frofi^TO 
TO 1 ^llvilc^ « TOT <?$ TO?T TOTTO^a TO ^ TO TO?Tt 
7 f®?l**l» e l <plti, Resist <pf^ f%\^t <4^ WlTJ^It C^IW TOJ stl*! 9 # C2t?*f <pf?l I ^§*TR3 2#?ll 

toi<t toj ^ror ’f# i frof^TO *ift^R5v® -^» «im 

^U ^t ’#^1 ?rn ^ *TO^ ^HMW *TOt 

^t®f «UHH»r RstTO i WRH^t ISWHIHM* CTOt ^ ^C«1<I»^<I»>I 

te tfm\ ^ter <?iBtw ^it ^ ««HH*r ^w4®H4»i i 

Sim ^u <J| ^TO^ ^ 7pp[< qatyolM 2t%lT 

i (TitB <p<il<i ^ihlB g*iIBc<p g<pIc*iI (^R» 

?K*m 2iTO TO ^ i ^ , «UltB^ -S1TO ^5^®! ^ i 





















































































































^qitoiT typwfiRq^i <fw sito 

•nwi -*m «<r Pifl>w ^ ^fr ftwr *itoto ^ i w 

qlUMlfi*«lM qwtoe *HBW ' 5 T5Tt 5 T fopm fcof% To toa ^ I 

tofto #<TW (Decimal) ^R^Jt qto* q#i to* to^Stotfl 

tow awn q**t ^ toot to, ^tor -ft mso&X otm iwfl» caiertJBtw 
1 ‘Wljw o qor eitot qfir i touted wm toot qt fstofc £W*r 

q*w Wlw wr ^?r qr?r <*ft ww $w<i>Jato>iM> ^t ^ lifa&M Vn>flto*i 

(fSar 13.04) i 

^G'wSPwG^HI 7RC5df 'a|<H'1 ^pRiSok I ^[’H'SlJlw '©G^IW qt ^U 

sftort ^ RsIqmjH $G o i<p5f*i < p ;> i 1 *ic*j i ^*G|<ig*ii» qt CT^oqt^'Q [^IstbH 

toTC#to ^BT ^t^ri Ifcfas totfl®T ^ 

^r 'sbhw 1*i*Hji#i tow <«r* qwqU's ^ qjwt tout®r tow to? w^wr 
I\a[«fiJh t^M 5 TTt 5 T tow ^TBW 6 ! £lli><il<P5H C£i?r c t <sp«l "3OT I 'ouhH’t PH*ulc»i ^ 
*\*m\ ^BW (Noise) 2fW»f qtBT toflWW »(W 'sfft ^ <RE® *ttW I 4<Ht<T Plfl> 
IfcffliH tootwr ’rtl#® ^W tor <W*ttW Noise <£F5 ^[StW*r *ttW ^ i 
^Ig®^ Pl’IulG®!^ fw^s ^OTT 'aiR^'O «ftw I 



(b) 




ffear 13.04: (a) tfRR (b) tfefifto fsrWr i 

fofW»H toOT*r sitorr^wwtoft *rar?w^snto frsfa ^ito^rt to 

to ^rw^ w®Ht# w ^k^i ^pjfk ^rw^ qnr ?raw R^wIm wf*r ’Itow 
l&WJM tootBT «ttot q**w *hbt i to'W bs gttort^wm toffi 























































































































9M 


^ TO ~m 'W «*R* «qfl> ^»lt ^U ?? C? W\s$ «£R# fofW»M 

©Pit's ^’il'wR's I 

13.4 t*iRw|5*i (Semiconductor) 

w ^ w$t ^jrat^ $m*$A4g*h *lc? 4?* 

TOt ?f? CTOT «*W *RtS<? 2 ff% f vs«l\e| 8RsH ^?ffs ?ft 
c 5 ^ <toi> ?c? ?l wPl^ilu i « <*r? TO« <tofr <$?? 


YYY%r^ 
s * S • s • s • s • s 
) 0 ..A 0 ,A^)«A 0 ^ 


^0-0<^^0-0<^^)>0-0<^^>0-0<^^>0 
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f^sr 13.05: PiPn>*i &h>H i PtpN>i fe-’iJIc'm RwlRi<i> i 

^*tf??tf ^ ?t pfeto ?wfl» ta?*t tol, ?m?fr? ^ranhiit? 

5 t«ta' CTC® *llf?l 

13.05 to cuPh^Am* mm *N"fMiPf cstot w^i « 3 ? ’to? 

«to? c*rc ?Pr ^srtfcfr $ph$? to <?it& cror ^ to’ *rf^< 

^ ^ i TOt»pwt r? cs $t to to? c*m totot 

$w*lH Mei I>iPi<m ^ c#r ofitoH w c*m to*iw 
$W4ljfrM TO? m, to ?*R frpHH Q»4»iw? to TOft to ^rr» to 
attorn ?# dfewfl) ^tro ^t? c*i? $w*Uhi «d>r toes ? i t? e r 

al&sW&l TO1& bwto 1%? TOlSt TOflj? TO R?$ to? $M«dHl!Wl 




































































O'fcbr 




tor ’^rrr to wsif^r to ^ (^imr f^ 4735 ft ^ wf, 
>ifaiTO PiPi^h faviRR, fftro toto ct ^r <rtot tot^i sictoiSI 

TOrcer *ri TOft toito *i*f to toj i) 

4'srfro twlHTOT *m\<& to to, «iw?t ^rot 435ft 

ijcft $t«n>]H ^ toi *Q<\*# $m*Bh to ^©it ^R wflunbifcift ^itftTO 

’lfa<lkC<P<1 'SJ^ot TOT <p<1(.'® TO3 I *llNlfa«3|<.«1S ^R>'»f'®ttfa 4ft W35R 435ft 3JTTO, 
fTO? <*mlw3 TOJ 4ft ^®ft Tg’fTRt^t 3T i 4ftC35 'ufaTO ^srcsf <imR 353R 'SRI ^3t 

■ststr 435ft 35m ^t ^ i ffiwn Q>*bic*r to 4ro 435ft *rrt 3 (cwr wm) 
Itta west ^ to c*m 35 ^to «itw ’jfcfl* <^w4fiH i ^©ro TO3T ^ TOsfc ^ifwm 
35ft cro^ sioto^i *r^ 'srj *rtor to %hrt Vi<wH TOFstft to 435ft 
■^s«Rm "TO to to* wffi 4^ ^ 3raf% 435ft $m*JH c^twt 

TO SfTRTTO (Rt, CTO TO$ TO 'ffSlW CVINIvjQ to i 

4ft7?F WRtW TOT^ TO «ItTO TO 4TO CTOt W (Rtl Wf» <lf^5 
TOT 3tfTO 4^ $M«»$Hfl> W $M4$C*M TOT ^ TO i 3*Tt CTO TO 
CSITOT 4 33R *lf33tfT, 3 5 R e t TOf <#*^£33 TOJ 4TO 

ftR35$3 TO I WRIOT TOT C*R TOTO *NHf ^W|TO TOTO3 CTO TO 
(R^rotro *if33R3 5 fc®f3 to ctot 4^ (RtroilTO to n *rt?r 

(Rf^TO^i 

4<ilw (,'sRsl 'oilwl d>i<p£R 4<pi>I R*)*i C*IMR '®r«i3 £Rf>5a ^31 CTO <p*sp 9 f^sf <i|via|\s TOR 
^C*R53a3 ^TOT TOTOi RT fTO 3ft ^H33T ^C*ft <p|'srH> 3>f3, CTO 'TOTO 435fi> 3R ^sNK 
frofi> troftr M C3TOT f%f TOT^ WTIT ^ ^sfTO #T TO? CTOT 

TO (RlTO^ ^T^TT^ TOTO <*Rn>t ^R’lTU WU 4^T '*Ffot ’TTTO' 

c 5 ^ '*f^pt wtu’H^t tor 4^t ^?n& "to w^c^® *toi '® , «r 

^I1C*R ^RsTt^p® *plq>| 'SfR’IT ‘5CH *jlc<l, *pWl 'Stl^’ftl^ '®ihR 'oR ^ltC*R 9 R^I <, J?1 
^c«i<p3m TOT W5 : TO W y lC'® ’TO, ^R (RTOT ^^T ^fI^T WRT^TT TO i ^rj«TO 
^®rf ^TR ^HTOR TO TO l£ R 5 ^T ^C®T^?R «i'»h^8 <*R»l5T ^ff^T WRT^tT lj% ’R^T < 1 
CTO <RTO® TO C^TOi TO To TO 4 ft ^ITO TO S RC S R 4^ TO 
’rfidft® i 4ftc^ ^TT ^T CTO (Hole) i ^fK '5ITSRT ^TO^ <1# «1?R TOTTO 
(RC’rfft® %TO CTO TO CTOt^ PlPl^H ft^TTO (TO^ TO <RTO» TO i ^*fk 
4^ CTfroTO^ TO ’rf^lro %TO TOT TO 4R* TO (TO^ fro *rfTO*T TO 

























































































































willFw* 'Q 


vD'bcft 


<if^5 ?Wfc(| <TO! C*t? fa# ^ ftta 4F^t 

TO*ltNni*TO«^ W^tWTOp nnGWWflfabltoli 

4?to TOI?tTO n <JTO? «<ro p «RJPW Plfi^ellGRr C®SR ^ fat iff fa^ TO 

n<wp *ro? <?ri?wfo? «ir*6i? to '4iiw4i»i ^ w -rot to to? £J^% 

epIt'OS *1?ETO ?^5 awMfai ^Jpff I 

13.4.1 TStcm (Diode) 

13.06 to GrTOt TO^ p ff?Gt? C?lTOt$? n PltSfobAliM TO ^ 

TO Wt TO ?Jl5lt? TOTO ^ TOCS, <?R *lf®#5 TO# ^ 



far 13.06: n 4 ?? p ^ fcf? ^t "Stifft® i <ijIl 5 iR hw<i ^ ^ro?iW M'lwl 

?ff ?t, 2 R 1 ^ I 

WS n <£& TO WfcHlBw TO# ^ ?CTO p 4? TO l TOfft CTO# n *RTCff? 
<fll»H*6llt4 1^ *lfil44.W4 W^ff ^W4JjH TO, <TO$ ?## (TO? *##» Sit 1 ®' t? 

«# ^.(. a 1 4 ^5*l , j[t l7 ll(.<P fast? <plc^ ri>Cff C?C? I n T>1^*t c j lf»l^'®l5(.<l 8|?IC5? 

SRJ CTOt ^Rs|ff ?1TO ?Tl «qSt TO TO ^’tffffftfr l fap 44$elM ?#1f?? 

<?rc*#5 sr^o <TO $m«jH ^#r? to p c?f?TO$c? 4?? ??tp?t cTO 4to 

r(.°i^S*i fa? «?fi> TOf ?tc?, s»l«.«tR *|? OT'lt ?lc? st?l? TOr w»ff <it^»fi> 
(Tog «mP# C#, tilt P «to.lHfli« TO TO i TOtt: 4Jli»lfil4 

?tC? i# np C?to®1iNfi> ^ mt TOT «*l? C®'®? fro Cutoff •lEwlR's TO ?t i 

4TO ?# np C^TOtsto ?#lf? (TO? fcrtt TOItff Grant ?? ^Irot TO? 

*lf®#5 TO »IMM TOTt p *TO? C?1?TOTO ^ (TOfao stt^^tTOTOIt 

n ff?TO <?#TOtc? i 4TO nMl CHCHll*'® OT (TO $M4»lH W TO n iSfat 


OT-^ott calPt 














































































































np '•riUlWK to* (to (to l to (^itotR ^Jlfelto 
Sit**® p tuto'olihi Cto* '^c®i<p 5'1 cto tof ■FjpT (3t*T fcof?T ^c'® $IR»R 
<*R? c. 3 ^ c*h*|ffi 1 *ilw pn erkHwn Rm 4 i OT*llw ^cpuH^^iI 

to® «itoi tot?5t b«u®$ sirr «*r? ^iUiQh to* ®R*m ^®to 

<fp*ir ^t% sit*® CTfw ^cwiH n ^ Ito* t*R\ p (sfw ^(.01^5*1 r?t 

to to ®im ^nfeito *tf®rto jtiwi Piter wt <nro <w tort c*m ^ 
etk*IW« C5^ to 'bWlH'tolW toR SRt^TOi p^n *ri?r t*ifi+«i!n 
*h*h» rpt tote i tote w i£Rsf^ ta+tftaq toto, wto 4jt&iiil4 «*rc* 
*tto?r ^totc^t toR sRI^ ^?f to>t ^rcflrtet ^ R i 

totes* <m!M* ctot c*te i Rttot tote c®t to$, r% *®rc® % c®R*t ?r 
^R* C* ^Tl*f •SW Rfs? ^ff C^ft* C^lt> 'ail<.«il CPtC^IT w>Jc*il ^R LED *t Light Emitting 
Diode I totffB* tot RWR *R*J* TO AC to* DC ft®1% to i tote TORT 



Input 



AAA 

Output 


ffcar 13.07: vslwlvs <tml* ^*R Pl»Wlc« 1 * CHC ) lfi>'9 i ®l?*t «T»M?rt C¥"tT *!R I 

to «qf 3 r tootpR wotto wr tom to cto *mi 13.07 to < 7 rtot teto 
toitt #? tote®* c®®* ac to to wpito tolSf l fit 

13.4.2 djIiRrni* (Transistor) 

to tote** 5f®to to to*e® *f* to^r to ety$* w *® attorn #t, 
ws to ShMm* to w* 1 Bm 1W»4 p «iRt n *t*e** «to*ll4 to M* to 
**e*R toto, C*fi> ®t* C®®* f*C* fa'JIC.'os Sf*t* *lte* I npn to? pnp ^ 

toe** tFtfspfc* toi ^*e® OoftlCM npn toe** JjHfWJH OTtot to^i ifllTO 

































































































vDSi 


'oic*i < pul *1lRn l>jlt v fa >HC'4 ^®Ht •*P'Sil m, ^llRs UjH *ttf^?T 2MT^ ^?T 'SIMM 
ijjfflfi* <MC°1 ’life 8M1^ 3.CSJ ^T i npn ^hfepuMS <?f 1w fifCST ^»Iwt 5 CGtW 
^ *lwihl 4M? CTto to OTT ^ ^ (Emitter) i ^iMNtGT 

■sk.*k.r (M^f, 4^ *#I?r Iflpflr *jc®I i 4^ wc^i ®i ,ry t 4<p$ <pIm*o Rc*r CT 5 ? 

Hj^r ^1?r 'oici < q> R'jjc'®* slMte; ^® «lt^» I ®IMM 4^ ^P 9 ! -^IW'G M 9 ^ R<.«r 
R ljJWM 2ttt^ M 5 ^ ^ ^r (fi*Zi 13.08) I 



ftl'fl 13.08: (a) 4^15 npn Sl^Rt^wn ^fkr, KHsta £Mfc (b) yl'-fl^t^M 1 *1fR« 

Unwfl ^ttw ^5 rt ^rts, 4*jhlfi tSjm T 5[^?nR ^ ^tra, wow 
C^T OIK'S to OlM^S ’tt'SSf ^111 


4^; ShR?*i><i tof ®pr*Ij ^Rs§f^53T wftf® fr®R ^t i C5ji> RHuhco ^1^ 
WV |HrM5<l MmM M^t ^1, CTftlW « Mf®r WTsrfif^Pmm I ^KT *BTOW 'Pi'lHihW 

«ll3»*l osiM «pu'Q ^hfsr^’Si <ij<i^M <p<il i 

^hRpGn wR^u*, OJffllRto -mm ^®Jlfw <imM M 9 ^ ®K.io £|«iler^R ^IRmj frsft Wf 
"^r i sf^k ®nf® ^c® $ltw 4M^ 4^ *jwm" ihl R 9 ^ -qmM ow t®R o^l 

W*® 4of5 »ilR$ Cf|l> 4M s l>f WRPft?T "STlWf i?R»Cii OT'SHt ’Jf ^C®ll 4M? •TfST C'i'STIt $.G®ll 
tftotflfo *TtRsi> i 4^ ^SOTt 40T>t ^PlPT i C®W sWesr 

W ^fwm 5 h 1W»< to Mt ?rtR^ OTipn ^ ot*iw c«to 'aiftPM 
c«®^ RRrr JJhfWJn *tw "w ^ ^k® *?ltw i c®mr ^ 'sitwi' osfl?T c^ 
OT <^f5 toft RRliH 0>|<MwM 4$ glRi^llW M®lt ^ VLSI Mt 

Veiy Large Scale Integration. 4^ 4^*ft (StCJT C 5 ^ 4M\ tk 1 ^ C®®?T 'SIIWI 

5hRr J v<i 'gfto ^jf^T ^ilTRpl> ^sf% WM £ltot 4 , *M "BeTC^ i 













































































tom ktor jjhMi $tor ^to Rito Mr rto Rnro 
TORT <pFM\3i3|r, Rfi^R, <WlRfCRH RRTOt «nft*i cfctoh ^>#t to:*& r^ to 
$CR<*Sto>l Wtlfa TO^ *flRto 4RTOR ^RS^f^WR OT TOffii R*TO 

<PC<l<pfi> RR t%\Rt <5^f TO® fafosccilS WSR '5£®T i$RR (Rl^ iftot C^ filtRR (.«'»<! 
Ijtoi CRQRt w to «£r* cr^eri to Mr JM rrcrr rw TORI <TO to?£ to 
^BTC^lOT *nfti 

13.5 '5*lJ « CTWICTH 8f3j& 

(ICT: Information and Communication Technology) 

to « crttor sm% 4 *ir *tfRto 4to tor i toickr M#r #rcrr ririrr 
TO (TO ^ R*CR CWf® #RCRR TOR* To 4*tR TORT TO « «1Wf 

2t^% WH R*tR *!*,«$, TO (BFRt® Mr i ^Rto RTO* (jBPlWH « CftRSTWr torc 
vi^crr pihwi«i? toto tor* *jr 4to to toto i to TOto crttofir 
1r?|r toe^ CRto3, c5PiRh«i, crrwH rt r^i ->imR><p 'Tot CRT 5 tfimft*tR cror 
r<ioi>o*i to torr crtto TOf^r? «fw $bhm& i 

13.5.1 »lftc*IWH 

crort tot rt ^to rtott or ^w4fiR4»i totom rto kto to rsrr tor* 

TO I ^QFIOTR TOT R*&RRCR* fajK RSCR*© Rt ^o% R<SR*fl© ^tPC* TO I 

<r^ iRijm R<c<pvoc<p TOrfsTTOrm tor rt%r wst ^r 4R< 1*RR*fcR Rttol "sr i 1*1 r*1r 
<R to* to to to csnro rt^s Htor ctor ’jro *n=n mrri to 
CVINI^R CTO RJRTOr TOT TO R%R CTO (TO RT CTOs MRRl TOTCR C*lMI$R CTOR 

iii$w>icTO to tot to <Rto totor l 5ro *it« i 

Rtotwtro^toR 

Mrto tort tom tot rjrtorr to to rrtrr toarom rtto, ^to» <rrrjr 
rtrirr toTS mtoicTOm *^r cTOmt tot i ^ mtotcrom tor rt*jr 4R# tort 

TO Rf TOW TO i TOWr TO 4R*$T RRfSS# (Coil) RtTOT TO «fl» 13.09 

tor <RTOt $to «iw6r c^tor crom <tor R^to to^o to i to to ^ 
mtotCTOR RTO TO TO vTO TOW^ TO TOTO TOtTO TO RsfTO TO i 


*o>Ss> 





















































































































'SH'O 


TO1TO? TO * Wf^n»« <£|W CTO TO?-C*tTO ?TO TO I ctfw CTO 
<£&$ HlVb|l>|Vb| ^?C*T CTO? «IWfl» *lH? TOH ??, TOft *ll$WTOHfl> 

-W-ll^luo^ Hist's ■^n^'TO *H?»fi> 1»|’MM *I1&1? i 



fsaj 13.09: (a) ufocrflWM ^ ^ (b) ’tk i 

TO? *u?'sit? ?**r TO, ^ TO* 

?jto ?*?n? w?j ?oi*if$ffl?tc? ?if®c? 1 to ?? i tost C5# ^ l^wc? ??, c&Piwh 
1^0*1, Wife'S ' 5 PEfFtC? ?t Uwfewi ?J??J? ^<ll ?1? I 

13.5.2 

1^1? »ll§WTOlM<l fo* 1?«#® TOfi> TO 1?^ ‘ifofiJw TO \TO? TO' i 

13.10 fro t£p?sf& is^ito? cpfTOt tot, 'sn^ancro? ^rotw? ?ro terror 

?t Coilf& TOBf ?t TO^T *It^? fcsf? C^t? (Cone) ?t 1t l^? TO TOCTt 
TO I TO 1 *Hf CTO &®f? faijjfw ITOltro TOfsITO? %? 1??fw TO I’^ITO 

*llilMl *©*l? ?t Rl®l«Pl ?l^§? fcsl? *t®J ?T C<Phfi> ?TlTO-C*tTO ?>f^a TO ?«1W 

*t*f £®f??*C?i 






























































•hHRaaH 


088 



fa* 13.10: (a) tol* ^ (b) i 


13.5.3 C^Q 


afc'G RwM « CTWtCTtC^ a^ifa 
’ 5 iT*(R (fear 13.11)1 csfast® 

«£R5# 9\tm 

•flfiti CHHHlfifl) « *$*\*\ 

®lt*Tfa- SWtTO Glfae 444)4 

Wi CT^piRT ClSteH 

CTMlCTtC*!* C*faa 44414 ^ I 



C^fa'Q ’ST’efBl? CT>*IC*ra 'Tjfa'flC® fa* 13.11: Cafe'S <71T> I 

w <&$ *ift»iwiw ^tt ^t»r 

^n*®^ ^?r 1 20 hz c«t^ 20,000 hz i 3 Frc® 

*l#i ■*N <3fc^ RijR W®t ^IHbRvb frHlMllte a|^ WttW? aito 

^Pttcs^? ^ ^t ^T 1 aft fc® 









































































RteS* wltf I^WhjHw ^ rrIr ^ elfiNllto ^'feW'tn R*rr *jr i 

W*t to fa#T RRT ^ «£RR 'auldHta ^t US bUPtM ^CT GWRIt ^l 

4$ cblv^l%j w*t Rt cgf^s w*t ^ w\ 1w Rtgpssm 




t^ar 13.12: Cafe'S ^"cd&lsi gtfiNt i 

'fl||MIIWlf*NllM £lfo*Pfau ^ tfsiR <fl5C® *foRl (Rffre Rt Sjt^ TJCaRT 05^ 

<R 'SlJtC^lt «ltw C*lfi> ^ Cafe'S v53G®t f’lt’®* CT5f I i£ra*fa £fWtW%f 

<lp<P W*t «li«lRI C'T'SUt 1 ^ <MSCV 
t®^5T*R R»lt ^ i t^ijjlvb^ l^pjuHluw 1 5ffPfiP*raR fiiCSf Clftt? 

1*wc?r *nii«i ^ (fsar 13 . 12 ) i 

<Rfaa wwf Hpur *llilwR *rcr taf^e ^petm ^tMM rrsJr 

RSCSTI aj|^q» RtSTG ftPrw c<p|c»il t*iH*i ■J k 'it'® 3,c°l (?i^ PHmjIc®! fl>v5«i «pw PRT— 

^ «ih1n1 «iH1il (Rf^a c^P ^Rfi; ftcera vjbh sRIr ^i® *ltra 4R? «tI^Rt facer* 
*kCTSl C^S'G C^Hm* «I^|&H '*3^5 ’ItWl 

^PtFT R>3t WM *1tW CT sJt^ '©RB®I? fa®t? Rf Amplitude Rtf®C?T RT <pfa«i 
1*P*lj|*lfi> ' 5 R'*P RRt '3R RPT ^ *Nf®fi>? -TT 5 ! AM (Amplitude Modulation) (Rf^'Q i 
Rfa Amplitude <RC*t ^Pfl^ *lfa<;'©*i <K* RRT ^5t '®l3.c«i ^ *Nt^> 

R®It ^af FM (Frequency Modulation) Csrf^Q l 




































































©‘Ws 


*M' 4 R'ssh 


13.5.4 tufaRHi 


dSf^'fa CTOf^, |£R? ^rtCTt OT Cl3PlRj«H »£Wfi> W CPTO 
M>lMl <£Plfo*R ^V>dl>M CTO 5 TOT? TO*T ^TW faf^Q ?t &®i^h ^3 C^NC® 

(fear 13.13) 1 1926 ^TOT TO ®# C^?It^ £N?T wJPiRHc'W "Sltwr 1%f^a ?t t>®i^H 
9 ttf$C?fTOH 1 "®f?T f|®T <<lftl<P <1**^, TO $(.®i4»Sf«i<p»i <1J<1^N ?>t? ^ 

9 11 &lc*ll*l 'Ollwl Rc^lW ^C'S ^ <PW I 



c^s SnRUh to? Wrm ^)«im to to ct 15 ?f? co\m w&\ toft 
ct5RiR>*iH -D'oIm TO to (?rf^8 ^ *nro 1 cGRifoTO TO iw ^ 

TOM 1%«MM %TO *HilCTt ^ I TO *I1&1M TO? TO<F TO ClRi W TOT CM 
Iroft ^rcqj ?*fat to \ tom *itta?r Iroft to? ?# i 

mr m life's *vfom to 2 # ww» 25 ft ^ f&ar <#tre ^r to? miM 

CBtCf TOT CT^tfllw* TOM TOM t*?? f53f TO ^IT TO 4?# d«M*i ^f? TOT TO i 

ClJRlMw ?f%? ^f? *nilM TO (JSPiMh <T>JlC*M 8rt%fl» ^fTO TO, « %T (RGB: 
Red, Green and Blue) r®*iT5 CTpT^ TOS TOT <K<1 I^bifS 'TOM ^f? ^c«i CTO i 
dJPlI»“M <WlW<M C®TO Merits f^rf® (CCD: Charge Coupled Device) TO^T TO 
Uyfo* 1%TOTO ^IHsR'© TO TO I <tfc ft*HiHC4» ?TOflSTO ?tTO* TOM? 

'’TO ^ TOT TO^'M CTO? fro (>llaft<.<P ^f®C? (Ml TO (fM 13.14) I 

5J1TO TOT ?T c,iJPiR»“l*i C?T> TOT 'ook*5*il f?C? ? 5 MCTO ^Ito 1 'o*Mc,<p SlTO <PW iTO? 

crosfifcmn? fro ?tTO y tom?f ^rfro ^r ^to i 

csf^ f^r f^rf^ ^TO1^5 (a ^ 
































































































■'biIjFw "InMRwh 'Q 


*v\ 


*tt? fe Sft'JF’M ?mt ^C®t l 4*1? %*5fiT fl>fc? Sim %TO 4?? 4*$% 
(Light Emitting Diode) dSPifc-H ^st? '^m s 1t ?*!? ^wic*. i 4*!tt? ^C'WaH *11? %t? 

%t? 4 ? M? m tot ®rt®T, « %r ?es?t ^ ^ <£i^f®ss smt? ?*t? 4 ? 
fcsf??mt??l 4«'IR% cSPlRHtl 4?? '&s^ 0 TJ 'o|W<P C4*t 4?* tfffl'® Tit^Q 'aici<P l 



fi>af 13.14: <$%%*!? TO51? s|%5t 


4TO <m «uic<4>hm ?toj c5%%*ti?m %?ro *ttat wt 4%rat»f to? 
fere * p ti^m=Tt ?? i 4$ «to? 15%? ^emm <wh«i 15% mw *1%%© i 4ra%t 
*uit&«ifc& 15% to 4?* *to? 15% ^sm ?mr ?? i 45 •nto 
is*wm ?t ?jidHW» csic? »wwra < 3 %%© *nkm 1 

13.5.5 C&PlWH « 

c5%wm w * 3 %% w ?® 4?? wrc? <?% w 4 ?# ctitom ?m 1 ^m?t 
4*R 4^ dSPlWH (f5ar 13.15) ^if TO OTETOt dlP* 4TOT ail^wn TO 
rntrorn <p*o© '4? 1 


*rit-8V, w-ioir oarf? 

































































*UHs>WH 


1875 '0||t ( n<P>8tl'®l* -Sft^TST CQS T 

cUPlWM wrfwm « 

*!WC*W ^*8 t^C?J 

tistolw toes, 

^T ^l®t w?f riftcril 

TOI*'siwft I 

cstsrat cB%¥R <w?*^ ^ 

dstoiw 



ftifl 13.15: ®ults(.«ph liffi? t^l^R 5 ! C*FH I 


to>i (a) ^ 

C&tolH C#Q¥l#sr ^TW *KfI "smt Wb^ W (b) totfa: C?lfi> ^ TO ^Flto CTO 
(?f c<p© <£|<p'st»i c<iMk<il’t <pw(.?. (c) 1% 9 )jl^: c<ifS5 <u<rI*i <pw ^<pet*i ©i*ij ^<P'smc < p 
« ^vo to (d) qfectiwH: c^ ©imcto torctc^r *ifi^r 

(e) RH^M: (.<lf5 t<njjfvs<T> |5|’1*ij|«i(.<p ""1C*? ^ll*'©<l C*tt*fl?r <IJ<l' > ^fT CTO i 


siwwfB cStohS. toi? W( to toro* tocro mst ^ toi w ^ft 
<i*im ^sri c^tcirf tocs ^ ^ rtfa ^nrr i <?tto 

i£T^f& ^5 (to «ltW, C*lfi> Sft^CW U?tolCTO TO ^ TO CTO I #f TO*t 

TJBT ftot CTOT CTOf i«WW TO TO TO© 51^ «t^T ^1® PlTO 
«(M(wi RRf5 CT^Ic-qvsi ^Itcsf ^ TOT CTOi 


el^sr TOf TO *jl^% ^ sitcro to TO dJPiwlw TO to® TO 

TOtot *ittomr to to? d*PiwH» to? to to to to to, c? to^ 
^ ’•fiTOCTO I ^Itgto CTtwiw^f ^pt^t to^p ^Sf to 

(to, TO TO 1 ®rt^fw to ^ W ^OTT ^«©t 

*!1&1</il *1^ i '©1^, cSPiwlc*i ^HI'sl ?TO v ©ic*i^ J 3 i^,'8f ^c?j t^lc^c^ i 


csiHl^rcStoto 

“ubwh '©Nk ^5l?r to "©ft ^to* RRr5 ^|?M1?r ^Nc© ^ ^ 

<J»PiwH ^1^ w ftot tURiwH ^rftrtito 

c&toK eii»iiitai ^*jj^w©r c^ "# to^ «*w ^ cUPiwHlB ^mr ^itw?r 

^TW C^?f c<ic<plc*il '5ftTT 5 tt?r OTE© ^ttf% *jvo^t ©iN^I (.'©'©w '©Ttf^, c<i(.<pk*i! 












































































































*nfir, to to® trot Wm to® ’lift i <?r TOtf whi$®i 

CTO ww (Rpt Ws ^ TO5BI ^RfstTf cflMlWM 'STNR i 

C®1TO CPfC^ CNMftfl C&PlWH CTtCTt TO top 'TO, TO ®l< »flfl* «?»I <Jt 
C^Q TO*t to CTW1CTW TO TOl TOSf^ SfcTOft tTO&l (PftCttH *£f^ 

TO afitoe $nflll»n to? toR> csto RPI'bN i 



tfe? 13.16: CSfRI^I dSftwiPR! <?itol¥ I 


*um d>toiw ot <?r ^ito fcro TOt smm ctoi^t cGfawiw* <?rtjpn cw ^t 
cror ^c*r toe® ^*r, to to tot to^AJ tor p to i c^rt (a) 

<U|I»|R|: i£$ to CTOTO toj fagto* *1% *hm*i* TOT TO (b) tor: ^ 

toto CTOto CTOTO CTTTOtTO TO OiTOT TO (c) to TO^: (SIM: Subscriber 
Identity Module) C^ltC=T TOTO^lffa TO^PIt TO^F®t TOT TO (d) « 

fatoM: 4^ to «HlVl C*Ft«T TO <?lfra*lltTO TO CTMlCTW TOST (e) $M4Jato 
*ilfti>: cuhlVi cBPiwIcpm 'srHJ'i ^IW 5 ^ 1W»1« toos »im*u i 

oifito t&toiw ctom tort TOrfc tot tort to ^ ctw 

(cell) to to cro (tsar 13.16) i <*ito croto cBPiwhw w to 

to i «i6tii«rtHii **Rr tor to PtojmRi TOTtf l cro* 20 fawifii&n *rtfc to 
*ftC 5 r I Sic'aj^Gl C 5 !^ TO# CTO C^G^H (BTS: Base Transceiver Station) $ltC 3 > I 














































































ObfO 


TOlfRSRR 


4Rsfi> TORs^PIt CRR (T^RR 4RsSt CRR <?fcRR <N$MCRR (BSC: Base Station 

Controller) RtRJCRR (.wIrRr c<Kttt3 (MSC: Mobile Service Switching) RtPf 

cRtrom rscri p itR$R <rofi> pini^r <RfrsRtcRSR 4Rsfi> rrppi wr, 

CStRRS '©flR 5jkC<P*l RCRJ CRfSlICRlR <pR«l CRQRt RR I 

CRS§ (PtRRS) W W CRRI^R CTO ^RJ CRSfiRt RtTO (SftRpFR) ^tRM TO ^©RR 
CSiRCRSR PtlRl^R CRsp# CR CR CRCR ^TO ^»tR CRR C*B*1WR (BTS) TO ^ RR I <?$ CRR 
P&RR (TO R>tR RSR^ CRR P&RR R>«jMlWR (BSC) C5^5R %R CRlRl^R <?FCS 

(MSC) C*ffRlR I CRhlVl CTO TO RSfCR RtRt TOTOtR (TO> StlRRS CR^ CTO 

CRCRR (TOR ^ItC^ <?# (RR R>CR I TORR CSfRCRSR RS«# SttRC^R CR§! CRCRR (RR 
PG*1W« TO ^ TO CRR 4R* <7$ CRR C^RR (TO SftRpFR CRtRl^R CRtCR Ik CRQRf 
RRi 

CRIRI^R CRtCRR (R^QRt^W R5R RtRtR TOJ TORS RRCRR $TOR RSRt RCRCRl 

TOtCRR (RtRl^R tffacTO (TO HR^ RSR R%R iRRRJlR RTRRlR TO RsfRtRstfl (RR 
(R5R?RR RtCR RSRt RR <£|R? TORt RfR 4Rsfi> CRR CRCRS TOJ CRCR RCR Rtt 
CRS'QRtR^ CRft e?hc'» RtCR 4R° 4RS (RR (R&RR CRCRS TOJ (RR tRjRW CRMTCRtRf& 
MtRlTO TO (RR I 4Rsft RRRR^-ff RTO RfR TORS PHRl^R CTO RJRRfRRSfft TO 
TOc*! CRTS CRTS TOTR 5 CRR fRCR TOiR CRH R>RTR ^CRTR CR3RT RR I TOtR 5fRRR "RR 
TORRf^ t^RlTO 4Rsfl> TORS R\5 CRR fRCR <$CRt 4RfRSt (R^QRtC^R RtPf ^ RtRt RR I 

4TOT $t?MT CR, ’ft RsRT RRtR TOJ cSPlCTO $TOR RSRt RPlfRR i TOT CRtRl^R 
d»Plt*HW RsRtR TO TO *ltelR RJRkt RSRT RTO i 4*lR A||1»WH TO 

RljR CR c«ph’J[(.®il liTCRCR CR^c,®il Rs^PRtRR (Voice) RltR RltR RR RRERR '©RJ (Data) 
TOttR £|RlR RSRff® TO I RstCS^ CR^ RRlRfR ^lRWd»R TO ^ RP© TO ^R? RTOR 
(R TOi^CRf RSpR^lR Rf RJtR&R RtWf RSRt R$R %T Rt CR^PTf ^ ■'RliJwh %R RSRt 
RRR RTO I ^ ’Rlt RR, ^ ’RltJTO^RtR TOTJ RtRt RRTRR ROM (Application) Mr 
RPR CR’jPft iRCR MltTwlH TOltPtR TOt RtRt MRPTR RStW RSRT^s RtRlRJ TO I 

’RlU'wlR ^Rsf^s TOttPiR #RRRtaHR ^RStfRR R1RR5R ^IPKRl <4R^ TO 1R 
RR5®f MlUCRlW ^iRWCfi ^ R'QRtR ^PltPtR RStRPt R$R StSPJf RtRlfWR (R^'SRtR RflflR 
fRRRtpltCs TOR ^t£tTO% RRR RJR RTO, CRfi> ^ ^ RHTOR TOR RR, 

RtRt ‘ s 3R% 4Rsfi> RW RRRJf I 


























































































































mim 

mm mS ~sm *wifeif»H (Facsimile) mfa* ^*r i mm to to® mm 
cror «»*«$» *Pr to <)>1*iwh *h^t wj? to ^iwPRuoim to=# *rta 

C^f'QUt i R®*TR RC*t <q»f*HvSii|<i, ^>RivS\»R RTj'GTTRs, ^lnwu ^ SRIsm* 

(TOT CTO TOC5, ®R*Ra m'm £lf®fcRt 4TOt 4$ snfR fiwl«MF srIto 






^rm ‘I5>c<t>te’ 


QPi'»if( c#hc«iw 



ffcaf 13.17: W5f <?rf“H '^5R I 

to to^i ^ tor »ito to, mm RfcttR mi dsftwR Iro fa's 

£Rsj *wksin *Jt?T s 1lf& c*iu*^ 'TOT TO cuPiwh 'oilR**q»lwn'Q fin ^Ic’t i 

mm (^pr to to*si vb$oitfci m*\ *tfa® to to* »*$ csitro *ttta «iwfl» 

RpftR f£H> 'TO fa® <TO (faf 13.17) I "*TO esrfTO ^R 'vBfCSf^ (RTOt TO ®*R 
PTTO $®f*T TOt CTO TO, \b$ari*il TOt TO (TO to to? TO TO (TO «Pr 
TOrt stfro#® to, (Rt TORpiT to^rI to vbftvi^n><i ^fTO Pj*rto 
■^to^'to wPiwh ®rfa? fan r&krttoi 

cBPlOpM ■H^CcM TOJ TOa «PHiI» ®R TOS. *lfa?tf fcfCV|C$« Rp|fa<F <£R5f& 
WBtrar PH* to cro i cnpR «*HPrt RwitnMi sRil, «nfl» ^^cvic^<i 
RpfeR *iW to? "TOt trow *lfa?rt to to Pift® TgfTO? wu fa* Otroe 

RpR fa<ll RCftaJtCTO TOJ %*R<5 TO I TOt®T C<|R<I ®R «pj|-$| caiPlw *IRM C*fflt?T RJTOR 
TOIt TO RC^f vb^w*5li> ^ 'o|\b]'o|R 'o|*'"H* TO5T WC'o ’ilw I 

















































































*lRt*flR55R 


«br* 


13.6 'Q (internet and e-mail) 


13.6.1 WHwk 

earn 4R RfCTf 'qc*i<Hs <pf»H'5i3|'g| ^ 4R^ CRi>t R^Rf rsc^ PliJt Res i 

m^i5| *pf*H5 i31 3 ’Jc« 1 1w» ^NlfH^s t 4 |<q» 5 | RtJ'GRtR^ fowl •taHwi RtER Rj5 

Pf'QRt RR, PR tfRsSt <pr*H'5t>|'g| ^RJ i£|Rn>t s»f*HvSiJ|w* RtER PlMlPJR < P*<.'® *flPT, '*IH1’«I 
SjPTtWR ^c«i ^<pl>| <pf*HSi>h 'oimj Resource RIRRlR otic's *ffcR i *rat*ra 

R^ailHfa* LAN (Local Area Network) RRT 9|lc<P I v a|l®?<pM LAN fr»tR WRJ 
^C5R Rtwf -p R*CR ^b^Mlfc* RtCR R*CR 

RR I R*R ^Rsft ^NSlSlilW ^RL R#1^tC?IR RttR PTf’ttPTf’t R*Rffs RR P# RfR ^atR 



f&ar 13.18: CTij'QRttRR ^0*1 ^ LAN 

iRftSFR RlCR Rj$ ^ > f*M'SiSlcRR rIg^F CRER RlR '®Irc®i 'alR RtCR RRiRiR PltRtPItR < PW I 
PNtCRRt CR^TRRJR^ C^flRFRRC® RtC^i 

Sif^tRR i|Rfl> LAN CR ^RJ S|R>ilc*m ^RJ LAN iflR RtER RjS <PCh 
'SRI «|5i>h (Router) RIRRtR ^Rt RHi (f5R 13.18) RRr <Rl>'QRt^ (Network) 4R 
Rcejom Inter Connection R>ER Networking Internet RRt RHI ^ Hj|P® 

£tm rr Wm r^i^ir rt rrt cto t 1 ®^r Hnwd>n RtcR 4R? 

RSRJtfi* 8|fcM RWI R 5 !^ ^tRP# RE^ E^R (R^QRt¥ PNtER Sfl^Eafr, 

RtRtW, t^W Stf^R, RRRt-Rlta, RWttR-<RRR^ltR *R1% Rt RR *RRR 




































































TOfro RiIRIrwH 'Q 


'Sbr'S 


<RtaiR* ^ Irto cr^sTO tef? rrr tot rrto taR#ta 

'Qii)k(.«i^i TO? *pI<?rR ^T^in><p 0«11>'S?IR^ R<jl® RJRRln <PRl ^.0*10^. I 

^MwU W TO 4TO RHT W? TO TOtR-TOR RRT TO TO? ^ItRt TOR? PRT 
CRTOt TO i CRTOR TO RRt (TO TO, TOT R?tR? 'Q«IRRl$l5, 

^orr^Irr* <R^®r, dJPiwH to? life's crttotr, to totr-rto, toiIto* <Rtat¥, 

iRORM, f*W TO? TORRt $®T TO? TOT TOR? CTO I TOT <3f«T% RRR 

^rr ^irwciSr «*fir tta%r to to? *rtot? #?rtor to# fcrstfro 

RftaR TOW 4TO taR TO TO OR ^MtRdJ <3®% TO*r Rl^CRR^. (RTTON 
R^nln TOT? ^C?TR 'oiks?. TOT ?IRI R?£R? RblORR TOR TOR ^RsfTO TO? 'SfRRIRTO?? 
■^OrIR'Q taRi 3.0R05? l RRT *TOR? **i»TvaR*R •*ir>iJ'Q?|JI? t'oR <KR or&'GrIor^ •spFs <PRl, 

tro? to? ta ^$m, taro? to $r*rtrcr? to to ^sm^ts to? TOta 

CRTRER $n>lRo«ii> RJ?TO <por RIor> i 

oRfroit>R> 1 to rt?r? *fiw ^tror5 tojto toto? torr to? 
2TRTO? <3®% TOR "SIR? TOtRTO? TO# £RlTO TOT CRTOt? ^jCTO (TOW 
'sIrrjo'or <3js|ftoa <£|^ ORATOR*? #T stTO <1TO <TO? TOI RRT ^^TfR RRR ^ItfiR 
Ron TO*W <pro<? i 

13.6.2 t-CR^T 

(RTOR ??%*'» fR ^-(Rt«T 4?? ^-CS^R ?TO© 'TOrI C?1?# <pf*Hv5i5R, 
%t?tf#, ^IlfoHR ^ojrfw fibfa&M %5l^5f fEfa[ CR^sTO? <oTO? TO 4TOR ?T 
TOR?*TOR? TO fofal>M TO TrTrRR TOT i 1971 TO RR? ^-(R^T Rita TO TO? TO 
25 ?TO? C»TO (TO# ^rfro TOTO TO Rita fi# CRW ^-C%TO TO*BT C#t TO 
f’lonR. 0 ! I ?^®TOR ^-(R^PR TOTO TOT ^TtTO TO# fWB TOTOT TO^o R# Rf I 

?#f^R, RJTR^R, UjNORlJ ?T TOJ CTOT ^UlR iTO t-(^\ Rita TOT TO 

torI: ^-(R%r TOkro toto toi ^ ^-<r^r TOR rjtoitot%to ^-(R^r 

R^R To To? (RtaltTO RTTO TOJ RTTOjWtfkTO TOT t-c^ TO i 

(R^R RRR TOR# TO? R^TOT tasR ^RR TO^ ^RWoUr CRQRt 
<R%T TO? i TOR TOT Gmail, Yahoo, Hotmail ^oTtfR ^-C%TO PRPft CT fctf 
^o®u CRQRT "5R ^oT TO, TOT RJRTOR^tfkro ^-(R^®T R?n*»i*R RRR illn' 9'8 5RR R^on Rlo<p i 





















































































































OV8 




$-cto RttoiR rrcji^ to RttoR <$r* to rkrr nstw«$ ^-cstofR totRtR 
r?rpir rr i cstm rri^; t-cto ricr Rtos ^r* rri^ w rw ^-cto 

I2><phlfi> @ R*fii> ft(.R ^fR <prI i RfR abc@def.com ‘flRsfij ^-CT^R $<phl R£R ^lc<p 
'®k(.®i @ <4R Rcrr W*tl^ ^(.c^ C®tol^R CT^R, C<Ji3l tRCR wWlwl RR RJRRlR^tft (R^lR 
£|f'a&lc*is RltR 'stfvs'o I 2fRR Wl$^ RJRRjRRStftR (.<p|c*il RfRER I 

4Rtf> $-cto <fi^ifw sft^R "To Rttot m \ mmn $-oiViw rrf <£\^wm 
“Rto R^R” tolCR (CC) Rttot RtR i $-C*l$CRR to toCR ^-C%5R 

tolRtR CRRt RtR i ^ ^ RR ^-CR^CRR totR*g CRRtR *tt*ft*tlf*t ^©tR RKR RtRJ 
C<PlCMl v!9^c»I*o Rt r)r R?^ <PW *trf$tR CRORt RtR I 

^fi> RRt Rt^RJ Rt3t '0|R«ll ^-CR^R ^l®t i£)RR i£)R*fi> '^5'G R5»RRt RSRtfS RlfR Rt I 

^-Cto, $BHM& f%?Rt $$HwfcR>fe* RtRt RRtRR RtRtf^jR 5 CR^GRtR* ^iRfWR WRJ 4Rtf> 
R^R R*ll<Ml« RRSft tCR^W <flR*$RlW «fl$ 2^%^RtR Rl*l«mW '*l|V|lt^ #RtR tR 
*1^ R® RRtRR iRR# to ^TtR^5 RtCRI RSfcSj^ <flfct RRt RtfRJ Rt3T ^®F® 
R%ft# SR^Rt ^TlRtWR Rlto%RR RffSt RJRRjR RRTC® R£R, 4fi> ^ ^Rjgpgt® RR, 
RR^R 2R%R CTOt 2RRM I 

13.7 ^lr « CTWtCTW 2^%^ <tml« 

(Effective Uses of ICT) 

13.7.1 toft WOt 

®RJ « gR% toRto RJfRRS RJR^RRR RSCR toR ’RHJ RRRJtR ^ Rtfs RftRI RtRt 
^ito^R RtR < pf*H'5i>R fRtR RRSf <PM, <pf*Hv5iJlw^ f%-CRl^ 'Q Rl^CRR ^I’wR 'Q %^fRR 
RJRRltRR wr ^®IWR RttfsR RR, R*R%, Rtf, R^R 'Q Rtt® 1>IR (stress) Rt RfR 

RC® I R^ TOtR R^J R^ toR Rt to ^RR ^sR RlRtRR RtRt RRSR RRRJIR ^ 
RF® RHR i 

<p|c'sr<i *flc<p <p7c<p f^SlR Rf fR^R ^tRfRR 'S %^R <pf^Hv5i5lw<i RstW RJR^T CPtCR RtRt R^R 
RRRJtR ^ RR, <*R?F RRt RR R#1^tR 1%RR tog|R i ^ fRR^RR ?m C5tR 







































































































Obtf 


C*lt®t TO, C5N ^ TO '^n^sTflt, C5N ^«1 <p1ciI, C5H TO TO TOUT to c&te*fa *ttR 
■>3fTOTO?iti 

^»I*H«l3ln cTO* j i a J j ul , fl f5Rrol?r cro ^ ^tojT ^Rj ^c® ^ ptTOiSI^ 

<pl«t i 'oiI^Ioki ^c'o qj .<\ pr <*im ^ihj m^uR ^R> *tf ^?r i R% j i^st 

<ro ®rtro «ra^wmc^^Ftc*tc®’t#i pm 

(a) ^1®? TO* m* ■'ifjR'oltfl ^ J i(.'» ^.w Pilefl J il»it*i '»Rlt'® I 

(b) <Plc«?3 TFf^r Tffay «i«®\b TOT *®ST *1* *f* 5 Rifted mi TOT'S RTO %® TO - 
TO 'a TO«* R°ul«i ^t'o %® "TO 1 

(c) ^RMSSlW* PR (TOT CTO* 50-60 C»lRjRl>l'S I 

(d) sif® 10 *fir * 1 * ®rj tots *p* crorf Tro* ®tro® to, 

tTO c&fcsf TOlTOR TO 1 

13.7.2 wot: 

«m*im ppr wur to® ’tic* ®i* cbc* ®tms *u®* wet tobs 
>mPi4 wot 1 HwmU »iw w ^ii^h sTtn ^ *j**i* to® 

*ttC* 1 ^tawdJ TOftpp PPR ®*J >Q ealci'Sl ®feSt* *>C* *NT ®ftC^ ^ OT*TO 

TOlfa<l> PTO*!^ ®n®l* >ii13pm TOJOT ®PIC5®* CTO*W TO *M* 

TO TOT TO^i TOtfTOf%t TORIT TO <TO1C® U *MC*H CT, PFStC* 

topf ®im to *ra otto *#t^t* toj?, *r toiIsm* ot^qto^ 

TOl$ TO OTC® *ttC *1 «if®R« <pRlvSi>1<i PR OTOT ^.wK <P«IC$, S^SiR'S ®TO 1 

TOs^ m 5pra^ to TO® to ^1#^ slt% TOt **, <3ft%® <?m to^ 
®rTOtw% to ^f®ro g|^% ®ro otw^ ®tOTt ®Mm*}c3* TOFt p# 
TOtFi* #TO ®rf®*tM TO PNT %® *ftC* 1 





TfttWPr %ro ^-ot^t, ^ito& Irot ot^TO" #to wm to 

®it) <2j^fi> s)Rwi«h 1®r*f 1 


J 


TRt-8fc, *|itl«fl^fcH, W-ioTf CS|R 
















































































st% 

1. PWt ^it to csita *ifN^o w * c^o? ^ 

PiS5*i csifB^ 9 il^<i('o'o to^ ^Tn 'ft c^t? 

2 . ^fflarf ^|vslc«n wf®t j iiws C3t*f wtva ^Tt9 fi»*^ t' > il»i^»'®liw C4 >*h? 

3. c.'OBfl^ii'ol # ^JNJt TOt i 

4. «(h<p| *6 ftl>t : 4 se tt?[ ^Ut TOIt I 

5. 

6. $*o|*(.1b W? ^ TOf Wt ^ItU? 

7. <wlsi < p!®r <pm 4*wl i 

snsr 

i. i£r# ^ 41 ‘iic^ ot *tforrc c 14 «itro ^it ^ (st^ i6 «t®r i ^fut^ w 

( V )f^*rte 

1. C^wf^I ^Ilwt ^*1! ^ 

(<p) (£T?fi> ^CSfelCSH PtfBltfi|l>t (St) ^\m PffcQ^I*! 

(’t) (S|^f5 v ®f'A>'\ ^*tt (^f) ‘^ e i1 
































2 . G'setfefl i to^' wr Ri5t ?f*tr i^o ^ ^lhc«1 "#? 

(^) ’V'ltw $C°l<p£ci3 cgl^o (*f) ^ft 

(*t) *ntw f^ism (*r) csrttor^ cgt^o 

3. PlPl^l 1k*t ®P^ «P¥ »15X*j|Rr© ^r ^T? 

(^0 '»t>il*®nh ^t (*0 ^^If^tft It 3 # 3 ^ 

(*t) *hR\® '^t p<r) ^falD vstcrtvs 

4. t5PiR>-h ^‘biblM syltamh TOf "#? 

(^) sRc*? vof®^ j ia<p<.'» ^lt*®? W 0*0 *R«» '*t^f '®^wf ^tt^ ^t 

(*t) \sf®^ ^SCC^VOW ^Rcns ^tt 5 ^ ^t (^f) «s»1w ^Rt'© ^t 

SW 

1. c&'m *pift, ^Prat ^r^tft cstttH P»w« i ^u « ctmictw <}Ri% 

^T *llm» « H^H TO i CTWtCTtPfiT 

cUPiRHi, caf^Q cUPiwh i 
(^) (snrom w^tc^^t? 

0*0 #TO wPiwh TOf TOJt "TOt i 

(*t) $b\L4 afe'Q <?fr*R Wft TOIC** JiW's TO^R TO ^ SjtTO? fa* 
pffefa, f&W TOlt TOt I 

(*0 cqtTOt*f m tow ci>RiR>*H « Grimes <M*h>|R'©I %8fa*r « ^®Rt TOt i 

2. CSfoRRt <?Bf®TO TOtOT*t « 'e|«C©4 TOT C*Mfl» ^6*WlSiir "SltTO 
RRR> »i»e|i>Wi <mc^ i wt "TO <ic»i$ cSRiRHci £*Nfi> t&*tC5ft ^t TOs; i 

(<F) '*UHM*I ^RC^S ^T? 

0*0 tsow TOW Rfo&H ■SRC^o TOlt TOt I 
(•0 d»Pil««lw o*l®fc *rtbHc*$H«i TOtf TOt I 

(*0 tfl *RGR wHIwH £f^ etR«HhM» "#TO ^© TOt i 




ff-40 































































vObfV 




3. c*ti^T to<t tot TOfi> «w c^'Q c*i*n c#^r*i^ c*t 

cifasfifcr ftf%?r wr t^r <?r*ire c*i*r to tot tot <tto f%f to c%t^t 
wr to tot>t csfc -gw «fl> *& fl> *rfa to tom i tom %bbr to pt 

WTO TO*T CT <fl$ W*tfi> TOT fcsft TO i <7T WTO ’jj TOT #TO <fl$ fePwjM 

TO? <pw i 

(*F) 

0*0 i£)^fi> 'Oijhh’t 'Q fofetiSh ?T$K^W CTO f%^? 

(n) c“nro<r *w*m TOfi> ct srtronr to? tt$ to to TOifsar (qff-^) wfopti 

(*T) TOTO TOOT C*tlTO?T m® TOfi> #T TOTO TOt ^Tt TO TOT?T OT tfTO WffT 
^ *llw Wt RcstTO "TOT i 






























'srqjfa 

(Physics to Save Lives) 



’hNlRwh faura OT *^SR *rSR WJf •£R s f&'^5^ 

' I ^2R' R^UlflS^ WSRft OTf*t *4W ^ «K4f^ 

TSft^lRwIw i Tsom % ^ W RT ^»uc\» Piw(Vil*i «1T w*c5$ <il5.w ctIc^ 

■IsTImhi c@®br '5n»t£j^wf c*f«lc® *ltiH? *lnl^Rw|ti«i ft'oji'sj'i «ilR^>lnt<p ^ttw ^Itfitar 
*iM i ^ wgt5s I5R > s j ilR«»it*i ^»ni ^?r prcrcnr wt T»l«i 

'ajIC'llMl l Cat*f ’s^hfi'Wi *RT, d<1*f^ «t*t *i»iur CTfi> ^RPrS l ^ 

ot csW 1=tfsr rit, gjW Pinl»i(.«i ^t fSR»^it'o« csr HnHlfiwh «u«i^]n 

truest fflwn ctT'e?rr ojAUk \ 
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• Tsfa 9 HNfa'aa|<.1« 1%% ^ut <p*(.'a *it?Rl 

• sH'tH&tti ^SRCfpT ^JNJt *im I 

• 1=ta ^RolPi'o \5t ^JHJt <p<i<.'® i 

• BR 1 ^ < »llR'aa|c»i cm f*f*fel W’llfcc'a *M^«s|(.*m *03*0 'S vst'gti 

^jt*trf <p<\q& i 

• 8f^% ^ witf% wr ^ *<rMj wot ^ 

C#*t»t ^JNlt <P*&^> i 

• w cm ft«4iw stattw^rst wtt^ tor wjt ^ 

«mn '»u.t>'o«i spue's *11?? I 

• (Sit? Prlwi Real*! M3 2M5?ff ^(.ns I 


















dole's •liMR'wh 


'S&i 


14.1 'S^HnMR , e®k*w 1%(% (Background of Biophysics) 

#wtos?r Mm ^tw?r cM\ to i MM sit% 

^R5j^ TOT, TO* «l(.*13« ^tC«f 9 tfl5 C^tC^T, ‘ ! lR(.<p|(.<P '0|«p<l 'TO^ 

«l«uft<.<P SfifM* C#5 TSpfc CTO CSJCT K^T, CTO ^f^Sf 9 #tfP* RilW 

■^JPUf <K3 <P3l m OT’JplT 3,Ct^, *hMR'0s|c,»m R*(fl I ^I's^RJcvs *jc«i ^ *M'4R'08 |wi 

mi $HR*h«m zfiMm c^ro ^ c^r mM c*k \ 

Rvaalt/is ^rspif^?' ^fR«f ?m Rfoq ■*tNl? '8*fa M& ’hMR'wh 
^1<iRv2aiw<) 'sm aiw^ar *\os c®Ht mi m cra*r w 

^‘WlR'wh (Biophysics) 1 '^fa 9 1iMR'8ah taR<p ^lo©^ 'srf5«i siO^R cwscti 
*M'4R'83|g , 13 9 tlf*lft© < P fi^Tf 9 ! <pw 'stRe'is *THT *13(/13 '©lyi'^H 

■TO <TO* 1 ^ m 'Jit?! 'ifa'IiMR'asli ©rhRvMh mi *IiMR'88|<.is 0 ®WI^ 

mfim emm Mm$ frot ctfto Mm icsr cm mus 

*nur M emm 'aMjftw st^fro* mm to <wi*iim« f$Mm\ Mm MM\ Ms 
s*sre toi ^ ^ m, MM *ifsm *jsto* Mm*! cm 

to’jr m cro mm *imcs Mm cron M$ cM 1 

14.2 ^MnHw* 'omh 
(Contributions of Jagadish Chandra Bose) 

^jts w’iRh&oj ^ (f^aj 14 . 01 ) ^<pRc<p %»r ai^R st*m *5R3fro> 

?tm ## 53 # 1 ^ %@R sr«m ^siPswtfw # 3 # 

4^sr MsM\ 1 m? l^fapsT «I!<k^h um omft Msm 

SflCSf 1 xsp ^f 1858 ^llc«1^ 30 ^iC®W, WH^fvC^ I W ^t ^l^h&ta ^ 
csrnm 4 ^sr cs*fi vijigtc^u %®pt 1 v»m cspn 9 ^ ^ ^ sjiffr«r Rhjh«, 

o *p 4>«14>l^ui C^?H CM C^TH ^ « WTC®t *fv5tC*fHT C*m TO^T i 1880 






























































































’I'tMRwh 




' 3 Tt^T ft^ WR *R ftft ■*Jl-T 4RS 1880-1884 3 llC e T!l t'O'sw C<Ml$et 

■RuRhjmw ’MR^lw ©rR*r ft4 RiRmhii em tR*rcft ftft ©[©ft 

WH I 1885 Rtt®T ftra <sm CSfftflSft RWt©t <1R<ft©5R ftRR Wt ^ 

Rt?R I <7$ ©>R Wdt *1WlMH C^R CRtlRT ^WW % % ©>R*R3 ftft »1M4MH 

RtW ulPu.ii RRI Pt(/R ra®TR ^sN *lHRRR <U^'o| 
ft®T I ^ *M*HR RtW RSO'si <R®lRi 

<toft<P \aR ^|\ 5 f ^|'»lc<l TjlR rafts TO® 

RtteR rr 4 to Rift w RraRff rrr i 

1895 Rtw ftft efRsRtraR Rffst w'slw 

tora raft's r?cw *ttftra raRfti *ft«pi'sra« 

«1W*flto CTO3 ^5R R5 ^SRPfft ftft^ sm 
rafaffa Iw ftftftiJR *rtfei (sir 
5 ftPiftfcto) Rftra ©ires w rri ©rra< 

RJ rafts RK<.<pvo<.<p lt Rft RRR ©RJ 
©TRlftRft ©t?*R WI ©llR«*R 

c*fc^5 rir RftftjR ^%r crjrr *\tore ftft 

CTft *Rft ©Ri TO <FR I flWHi R? to 14 . 01 : *WRf^R ©Rtos® 

Rttotft, SR^to <£R* <R*n#%R siftto 
$*|f*GfiJ\3l? ©R* ^CfWGfcjH ^ ^WRJ^ftW 

(IEEE) rafts ftsStraR <fR*©R ©RR ftjGRR 'Olftft'® RGHC.^ I 

<to# ©f^fttoR rj ^ it lfft«£p $*R ©krr ©iltofrR rc<r i <4R 
Rtre feftcM ^ftr raw wR ©ri crfrIsUr ©itftRR, *ft ^©r RftRftt it Rfa «£w ftfto 
^tMcr Rftt crsrr ttoitM ^ssNreMi i ©itc?! qR*IT rR ^sret Rftt CR3RR 

sTfft <iHiiift<p, ftft raftraft^R ©rftre i 

1917 Rtre ^ftt lt tfR^ ftra ’tra^lt wR ©rj ftft wl© 1 ?f ^ tosft Rto eiftAr 

RBR I ©Rft*RR R^[ RKrR ffNt ilHMft “©R]$” RlW SW RRsfto RWC^ I voR 
to*lraMJ 4Rft SW “Response in the living and nonliving”. 



1937 Rft^R 23 RC«W '»h'©|*R ©TRft ®p|^|-|oQ3 R^ '^§R?r e t RW*i I 








































































































'Sc>'S 


14.3 ailwn (Human Bodies and Machines) 

TO?T &r#R #TO TOT *TO? ?W W&ft wf? I CWNT'Q to? TO ’tlf^CW TO? 
TOTO W?t? TO felQNfcrt’M ?lfr, TOT? fTO «NC*I« TO WJt? TO$, ??? CTO? 
TO <j3p|fo‘H (?# ^5#T I <fl$ ^>lfawl WC*tW %< TO <R WlWtf ?W ?RCW 

#t C?IWft <Rl>t J i i Ht<p 'TOluis TO>f TOtt i 'TOsI Wtf?, TO>t TO ?®Tt 

?t? R—ii)<pi3| c<pl*J C?CW <PW t£)<p'S5T«i < J c ff'*t »<l^ ??, < jRl^l(. v ® 4?? c^lc^l ??t 

(?^ <Rfi> 4Wfi> (^ ^ WC? f?CW f?CW <3ffiwf TOT *if? c TW ?? i WM^C^T 

c»'®w <.<plt*il fw^ R<P«1 ?CR <Rfi> %W %W Rtf?fc? W>MI<J C5^f TOT, CWTO TO^ (Rfi> 
TO R i Wt?TO3 *Mfs WTO? TO ^pRt W?t? TO fw??t TOWRT3? W«t2fTOt? 
WtWW*f CTOtCTO TO WtTO TOW TO3$ 'STRTOTO TO? TO ^TO Wt? i 

vSik'Stf <WQ?I? W»TJ ?®Tt ?t? WlTOi? TOfi> R?°1W? TOt, <Rfi> ?tt£3? CWlTRl 

^*tH*Tt (Stimulation) ^51^ TOvlWTOTC? *l3ks ?$ RWt«R WC? i WRIW? Iw^sf? (^W) 
TO^ ^fwft, CW3T M CTO ?WfC®R ?# Rl?C? <Rl5tCW *rfTOtm TO I *lffej? TO 
4?? 'stfTOlRf tro WtWW t^TTO? 'TOt WlW WC? 1w??T C5t? WRWKC*!^ WTO?!? "TOT i 
^ Wl^ ??, TOTST? W^R TO^t TO? TOt CTO CTO W?R ?T fro fcst?, TOJFF 
iTOl? ?TO TOt? WC? 4?? iff? CTOTOt 4Wfi> TOT ?t 1?W«T TO ^JCW '“tffc? WlTO^f 
?Jt?W ^ i wtfk ?Rf ?t? C? ?tTOf? >3?# ftSRTO? TOt i 

to fro TO to? to wlTO? *tf$? TOtw? ?? i fTO? c*i3K ffcw»r, TO 
^sjtf? toi^ froc? ?m? to ?t?t?f?w ?tfro ■*1%^ ^rofro to i toTO 
W'bIM^ TO To wc? 4?? TOstfrot? TO?t TOC5? CTO '*tfkg? TO ^ R?5t? 
wt? I 

TO?t ?R?CTO? TO TO? TOW ^ <3? WTO TOR'S WlTO? TO 
?tTO TO WtTO? ^ ?RWR? ^jRf? wt^iw? ?W C?CWQ C#t f?R?W?, C#t 3?W2R 
4?? ?TO?? i TO?t (R^ ?TOJ? WflRR'S «f|TOt ^RtW? WTO < Ht?t? i 

14.4 C^H -qm's (Diagnostic Instruments) 

1950 TOT 'sjt^CR? 9^5 Wl^[ %T 50 ?TO? WtTOrft, 60 ?TO Wl^[ 20 ?^? 

C#f CTO^ i ?tro? #^^*1? TO C?R 2tfTO?W ?RTO, 


^-«o, 'I^R'SaiM, &3T->o?T (2l1*t 



















































































































V9&8 


< W s flR'eall 


^TTf RR«v>lls "SfN WW1*| ^l«j[C<l« ^ ^fR 

CStm Rt>*£ «jyiH WO® 'SrtgOTT ’I? ^ C^I^T RR>VllR'e0|(.»m 

««|R>*I a)<pi3| \5|t^ | 'qh RRrcTflR^tEfRT ^f%5T C*t^pT ■SlMIt^. ^jR^* R 1 ^ 

C*pjc <y ll Rtii 'oic.*i^ s ■»iR < p’«lw (Sfl’t R*R ^1 stilts?, I a|<piJ| ^fSRT R®1 ^Pl*T R^viw^l 
erf%r ^iRff RR*r wr cm R<R musn i *ifta Wf R^ ^1=? 
^?rc® spst, -hIS^im aw R^rt ^ir ctv i ^it^R^ wnf®?r ^ ct 

R^owlcq C^Pt R^H <Ptil <ilcc^. ^t 'RT, ©kw <pl*i<T | ii'»lc < 5 BR J 'v J il <P^I J i’®)<] ^«ic^ i 

aR ^f*ulc?i cstR R*R RR^iR ^f»u <?pr *repftR <p^l ^ ^©R <pm)<pR Rc.ii 
wfM&R ~m\ ~5j&\ i c^Tsrat ffNw wuR^fiR ^wlo®^ »ml>iR *rHR«31c«r 

c<p|c.*il 'oilR^pRw <U<13R <Piil 3 ,(.ii<.^ i 

14.4.1 (X-Ray) 

1885 ^llOT vS^C^C^N $*5g 8W \5»*li®»i s i y R ©llR^N C*lR ""l^lwni 

■sits^’iR <m w Rnr ^dswiftv cad» ^R ^ i uftpr st^R 
% R R*r cprenr rsiRst 4^-<r i rprt wR arar-a ^ rkfir r?©$ 
R 3 R d>R#R w®t, '©w «R w*t ft# ’©iRIc.ni *|RR© t$*IrR RlcR <RtR «k?j<p $J®rl4 
c*)fr, ^ ^R i i%« rmr^ Rtwt rtw rejr rrr »p «Pr i <?rc^ frNr 
w*& c^ rrr rR 

c&w am-c* (^s ^r i ~ 



<pj|tvlicvis<5 o»’©<i Rc?r R^ 
sRR <pw <?iR ^g* , « wf i 


14.02 Rear ^«lc<i RR 



^tc*ftr ^cf |3hic»i 4 cstw 


Rfl 14.02: ar^-cir i 


^W4»5h ^ «IW «UlWlCvbil 















































































#TO visit's 




TOItW c®1c e Bws TO^cH C?f5 TO? ^cB TOT i toTcTOs i£R* «u1cnlcttn C®®? osIc’Ber 
W c?f*T TO? to«i<p$-i to© C^f*t *lfo*11«w> «ij1ciIc®* frog* ^tB TO? i 4^-C? IBSw ^ 
cTO*B®i 100 cTOc*B* TO^ITOfe. to® TO? i toTMw cTOg> ste© '* 1 %© ^cB TOTO 
^W4fiH’(nt *lilMl*» TOW© TO?i *lt®*n*it $M4»§W? TOWOT TOJlMlW>4 TOWJ? 
OT®? ftc<M TO^TO? ?TTO 
TO°1?><yi ^ S9 I^T ; ® TOT l ®TO 
?lTO?? fTOTO TOTOTO?? CTOttfTT 
4rofB <?$ ismmtBt 

TOC?I 4? TOt?W c? *tf®tjf ^5 

to? tot c*ifl» ’■faiffi ^to-c? 

Rww c?? TO? TOlOTi l^TO ?>® 

©ro*f fcwfol 4TO-C? (3? to? 

Plfl» 1?®? TO TOW5 fTOTO? 

<TOt? TO* WH TO TO TO 
**i?n tow© ©micro tojictos 

Rc»IM ?J??I? TOT TOT I 14.03 I&Citl i£|?>fi> *1© 4?\ *llGHI <*T3H? TOt ?f? C^NIC^I TO3G^I 
4TOT-C? 'ani<p'»l(.4 ?J??I? TO TO, tTO TO "TO^fB TO*fTO ®IPi<pI fffTO ?W I 

(a) TOlHjy® TO, TO5 TOB«T, C5C® TOUT TO R'©JlPt t? ^ITO TO® TO TO i 

(b) nit's* <pj|R>lu i£W «n*ulu TO TO TO? TO 1 TO5K? ?J??I? ?»?T TOT i 

(c) C*tO>? TOTO-C? <PM «ic«ki 8tlTOTO5T (Intestinal Obstruction) TO® TOT TO i 

(d) TOTO-C? PtMl f*t©?f®T * fcv&Rt'® 'silks'* C?? TO?T TOT I 

(e) ^TO 4TOK? TO? ^JOTT cm TO? TO, PfiiWlPtal, TOW? t?«f? 

TO?t ?l? i 

(f) 4TOT-C? TOW? wl«iw cro? i«m» TO?, ©1^ 4 fB c?f©*csl?lf*tc© fBfwit? to?J 
?J??I? TO?f ?? 1 

toto-c?? TOsTcutrofl? 1?1 tot s T tot it tfk? cTOW W© to?c© ?t TO? cto?j sfcutTOfT? 
TO5TO©t 'o|«q«i*M suit's TOT I 4TOCTO CTOtCUt CUt^T? 4TOK? C?Q?1? TO? TO5K? TOUT TOST*!]?^ 

TO©r ?ifro *ifl? Iron? ftsf? toTcTOt %? c^tro 1?c© tot i to©f© stcuiro? ?t to®t *i©?®l‘ 
CTC?C?? cTO ?T ©TOTOB? TO?*!]^* 4TO-C? TO TOT ^ I 



fBar 14.03: TO© 4?? TOg? 4TO-C? i 


































































Vb'b 




14.4.2 'oihShciNlR 1 (Ultrasonography) 

^HyhwWtf^F tof Hto* C'o\sw< 1 ^pstgf^sjwt, 'stfW’lft ^ C®Wf TO I t*# 

tott ^ W TOtoro ■“H? <imN to to sitoto tos to to i *tro 

^pflw 1-10 w’lkl'ij'sf to 'TO 5 'aih5l' > i^l $ ftf^ TO TO i 14.04 Itot 

WTOt 2D TO* W’etfTO 'ailft^'a 3D 'SlHJal 4 1Mla!|lfa CTOBlt TOt I 

«ihj3l»icpil«nf¥ tot 5hfw5»ii<i Ww TOfi> ^tjjRxp *|^ to '^ra’ TO 

tonoto tow TOw tot to i *rtwto to TOto <to# ^ to 

’tto TOt toi wftaw oovofctt ot to#* eit^ftw <TO* TOt^n to |t*#iTOs# 

iton TOc* pwtw W*f to troto «lto<i c«to sfm toTOI to, eaflt c* w\s 

<*TOT TO *t TO#® ^5^ TO Wl CT TOW* to f* 5 # to*t TOt TO TOW* 

sff% w^lfl) TOrlwto tow sftoto, cttto *1 to i TO* to> wroTOft 
*t *rg* to* toto Ro»h«w TO*lto to Tot tocW* to# tow attoto to 
W**t* Ifafstot* tto toot i ^ atfro^toiTO 5 ^to tocto® ^fWtro to *Ww® 
TO TO# «J#W sff^fto fcaf* TO I 



fsaj 14.04: TOtfTO 2D TO* 3D «lhijl i> tMl a ltf*F ^f* I 


«lHjjl»lc,«iWlfv Rcwfl TOW*|OTT TOt* <Tml-?l "TO TO 

(a) TOWtlWOTtsJtfTO TOOT *U?*£f toW TO* sjajj&tolw i to TOtoJ 

'ijtHo TO^Wi, #*, TOWR*? *T 'ai'"q|'o|R^» TOWT* ^,'oj|R erHI *1*, aPjf^fTOWOT **# 
TO# ^s, RTOf TO* WroTO Wto l 






































































(b) to TUvS^I-d arcs ^ C*Nto TO* (Pelvic Mass) 

^ito^a wi®*Rjr *m i 

(c) W^RT <# 4 *? OTT ^1? WQ <aiHJjl»IWWW Wt? ^*1 

i *iftat *Rit* w*j to ^ *s*t ^?r to <$% tfflNc* 

^c<pi<plf^«stt% to i 

<*r$-c** ^MSiaiMWifr to** «Pr tom, i£ito ■m w 

mm ^wpf ^t to iH&B»iiuli» ct=t ctoi ffito '*mw «Pr tos* *ro 

to ^ *llto CTOI <fl||*l3l*ll&<!j TOi TO W HV&IW&I TOtt® 

to 

14.4.3 *«H (CT Scan) 

ftffr ’TO 1 *Nfl> ^wfer Computed 
Tomography Scan ^ i uMlsJlf^ 

*»TC® (SRIIWI tolfto 4*sfi> Tflto *t 
totals ®TO* «lf®to fcsf* ***ti 
1dR m s'*iiR'88|c,»i tot aj^-cir *jto ^>*i ^r i 
mm tot to *tto? 

4TOt tolfa* ®ra*l* tolRw sifst^R 
C'T'flftlT l f*rf& ^!l*T TOl i£T5T-C?i fi>$* 

<stto "“itto ^c* arer-c* to® toe® 

^ 4*? ^5Rr Mtc*t tol>4»lJ4 sif®to «m 
TOE® 41CTI SlI«Rvlu TOl* mj '0|(,1<P 
^PRT Glt% '*lffer fit“R Contrast TOJ 
^rcstTOTTOtTO 

^shhm toto <£ra-a sif®to *nror •& *#t^to to c^tpnt tom to tot* 

TOT TO TO* TOsfi* *rf**|jf TFlto (Slice) 'q'®j*»l'H *to *I1TOT TOI TOsfi* <plto ^f* 

<sm\$ to W’To tort tot atto TOihftft toe* ^to ®tito ^sito mto 
c*e^ ar$-c* srf®^ ®m to, CTfljc»ir tow to Uto ^iw^IU Wro ^®j=®IH 

’law* ^ft*| £®f* <pc* (to 14.05) I TOTE* wl^lw* TO 5 !? TO$ 4 s C* *iNti 

a <4to to ®1* ‘ll)«d crot TOfi> ®rcm ^tto sitoR <?m\ ^?r i 



t&ay 14.05: f^if& i 



















































































'Ofolr 




' 3 ®rt^ 5 r toto ^nfirar Rw 'oii^si c*i?i^r ^jrtt ^T5(u c*tc?r *ii^, fS^> cro^r 

*tto?T <aror ®rero ^ w to «nrot gjt% i #?to c®®tto 

«*w6t £iR>t^R fcTO to fro *nfa i *wiwK <jto« *Nfcfl» cro c®tror 

to?$ TOTO TOE® TO^ ^ TOJ 5 ® W«i «1 Wf 5 *r TO? TO# t^*IK TO l TO ’tfCTO 

c«ro to ^to <to$: *i%to oe^wn w*tTOjcro froitew ^ wc® 

<K.°1 i*# ®lt*jjM<P 

[DfovilRealtlsi TO £|(.ill’3f*?h i^fo 
WTO (fiN 14.06) 1#®CTO I 


* 



y 


W ^Jt=T TO to<T TOtjPIt TOt 
W: 

(a) ftffr *«lt*U TOKSJ *ltosT 
TO^T *®<llD fTOt ^t *Plf%, 
TOTO. gtt ^sjttor *f^N 
*rtot to i 


(b) T^re,, -^pr to? tojweto 

< pj| fl il’5i TO1$ <pTO ^Ic'Sf P# *qyh «u<iTO TOt TO i 



(c) fiffr *wiwu sif®tTO fi^rro TOfo to® TO i Mu* ^TOTO « wTO 

wtw to® to to? <7# n>\5iiiw?i ®ihtoi?t n^w #t ’ito't ^ii^i-® to^ 

C^'Q etlRwi %® *ro I 


(d) TOIfa Pifi> ’"q»jlc*m TOK3J #®ETOT c,'0's« C<PIC*11 TOETO ?I$*I1® 3.MC5, t% *Tf, *h!*1 
^fPT CT 01 % *Tt 1 %?^T CTO'Tf fi 5 ®TO ®T 01 % *Tt C 5 # TOT ClTOT TOI 

(e) ’’iftEST ^ TOt^lE-T TOTO ®TO % ■Tt C 3 #^ ^Jt-T "TO - ^tt*Tt TOI 

w^®t: flfl» toi?t toj cto 5 tot- c?r wro to to ®it »il^iitwi W 

’TOT TOl TO TO TO?I# ◄I'blwN TOT CT “®lt” WTO TO TO <?# TOT TOT 
*tto' W’Jf fTO ^TOtot c#> WTO wfa ^itc’t TO" TO>e®toi 


14.4.4 ^'srsmrafl^ (MRI: Magnetic Resonance Imaging) 

^ETO *l3)«4 To To <#T, TO ®l< V|I^C*HI 1 #C^' TO TO ^®f£f®JC®t ^ TO 

(’ttfro 8tf®f^ ®rTO TO^- TOc^ic^h arc* TOc^lostw* RvBQMih to^ csft^r i) i t%»i# 

























































































«S»!» 


cstwc^ar s&m to?t csti^csn ttiwwww to* >hR<w to to, tot RR^ 
toTO? R13K tbN^)*l TO*t *tttot tot can^fpn <?R TO®T CTO 5 ■*!% to®i to 

'■olwi 1w *lR^'©«i •‘pw <*R sl&iilRc^ TOT R'Sfspiilii auHc/iR*? wce?l(.*i»i ( v q^»iln) i 
*l*fNRw|PW *\t ^wsm V|t5HlTT5<) TOT 1®f% TO 'SBtTOfi^ MWrlW»l ^T 
(<in'aiin«ii^ Mtt TOt (fe 14 . 07 ) 1 

(£|*|V0||*lva||$ CPfSt^s R# ^Cttl-S TO»t iRT TOjff iTO I Rift 

tot «<rai-Gr *nto sitoft cttot to, twto'aiR tot tosh catto* torf ic t1$*tt^ 
tblTOWW) TO *tta (3f^a fwrt? %[«, Cb|*4)« TO*T UWf TOTI 1 tlta 
*Hfi? C5TOTO ^iRC^It'srt'i'Si CSfft^T RiTO ®1W ^TCCTOC® ^RiSulii tol 
%TO®1 "TO - “lllwti C5TOTO ^ajwtspsjffsfa S|ft>R*f fcsf?T TOT TO I 

Rft "9jR Rc.il *Tt TOl J 1 ’@ < l, 
t£H'qh«lR tore C*T*tM TOT TO I 
<fl>WRraft to CeN 4 M C®m 

ft^s C5TOTO TO®Tt TOT 

(TOT ?ITO 1Rift <# 

Write C#f TO3RT TOTO TO ^Tt, <?R 
toto^ TO® TO]* «Pt W 
C^RT I Rift <*T^-G^ <U<1$Ji1 TOl TO 

TOT TO TOlR CTO (.'s«tfts»i|vs|n t£R5^ ^jf% 

TO, (WliN^ttl c*R ifR* <?R i 

i ‘tto? c«ro cmt *im tow 

(CTTO: C*PT CTOt?) ^TOil'oiR TOT TO % 

^liH TO TO* vstiH *il'5C4 l v5'e*'s ^c<i 

R*i«3rl<P *tftRTO Ml 4*ilCN» *ltC3 i 

14.4.5 <£Rffcf'QS|1fa (Angiography) 

t^-TO TOJC5T ’•tffcTO iWHlPnlWl OlTO TO (TOtosI# TOTO TO TO I ^Tt^ftTO 4^- 
<sr to w#r ^TOITO c?fslt TO ^it to «roftraj|ifr tori to wtRrc® toft 

Contrast Material ^T fcTOflJ TOT (®1^) -giro <?TOt ^ I iMHlPlH OT *tffat 

lilt's 5,C<I PT*ltPT T5l^ CiTOl?T s?»K ^<pf5 ^ tiRS *H C<Plc»Hl ^<pR 'SlilJiR Rcil 
T^fro <?m\ ^?T I i£)t ^ ^RI% H»l1Uw TO ^JlRllJlil I ^JllvIlJlil to iWHlRlil 
RPn» WtTRtlU T5l^ *t?T WR til°ll^lil C i T'Q?lt ^ 1 'aR ^PfiT ^lilcH 4^-Cil(.'a 



R<H 14.07: ifl»l'0||'5lw|R <P<llil W I 
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iwhiPi’Iwim* <m m i *tw ^mr w *r* sigiwr 

^rwtffa c^^c?r*rfen 

7 TN1? e t^> C*R^ ^fsPUt ^RH?" ®t*U 'sstel^^l (£|*ilBf'QSM Wi, CT’JjPlt ^.C^: 



t^3J 14.08: •qlWJl ?.Rt« wrrf^p ? n?' ^^TQ£||R»CV9 ^Imc^ KCW CPp^ft 4^ v&lws 
^Rc.'o ifWl'SrSSjlPG <p*)ls *f?f ■"ql'slR^ l 

(a) ^taHT^ftPRT (fBsf 14.08) I Wflff J* ^T TOT *<MR* 

gfaK *ttc^ '=rt, ^f»tc® Trcsfq* !& *nmk ^t ^t ^f <?ifi> |S<p'«1m ^fs? <phw> 

*ltC?J <*R\ «lj|i>lc<M 'A|H*|»| wcvs I 

(b) smt^a^T 

(c) foysftfl *Plf^ 

(d) 1*kWi c^1c*i1 ^PlJt $,c°i i 

l^t «n»wwwft ^ifir to <iftot Tiftaw <siw ^t 
lircfBpesii^ ^t?r to <sra# '•tffersf oe^un wfc tui^iwi ^ to <asn?rt 
<fg$ WhftowiM w#r IBf^it wr wi stH^nm 
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^'ifat'QSltsr TO¥ TOfTO ?[4 TO '©itfl» ^«ll TO I ii|«lfSr6JjlPS 

ftwi (.^.Iw m*i»i C*lfi> <fPmi twnlPiw sHlRr© <pw cTOt 
tom mro cro crotw 44fi> % (ring) sjm 4to Girot to cro 
£| J llR'» *IIm» £tC3t'Sf*ft?I SO®3 8H14 ?,(.'© TO I 

14.4.5 4w}h«pPt (Endoscopy) 

to?* ii tfto <it <ito (TO* toi»iR crom 

^r ^Tsstrofri tot to ^pHt 'ai»i*]wi« c«to ’tftot to 

^rtn (f^ 14.09) i 



fi>aj 14.09: <flc®l»i4»1*RI 'JfTWI c'o'sw CTO1? slITO i 

<3 C® 1*14^ *IC«| ^ *<|C^ ^aT ^11C4 1 1 ft«l <ll$M cs|C4 C3t%^ -*tfto ftR*5 

©itHo t««w CTO TO i ^ TO - TO *pR<ih tof, «ilt«nl 

<tff w©i s ®fH s)1\B<p«ntfm ^TtWT TO*f TOT i C?ft%r -l?l«i?i mMI 4H» erMlfS 

^iiwifov® to* to <?it 4*nro fatter ^ to* c»®* to <ro m \ ctotto 
c^nc® to CTfi> totctoi* toc® to ■*iftra? c®®cro c®fc*t ®ro*t* t,'»'©w 

TOTCTO1* ®!4lMl W TO, ®l^ *j*fi> CTO1* TO ®r*lft<wh *HtoI* *J**|* TO to, 
CTOtC* TOt *|jf 'S|'eJ*®3H £|f®TOT TO ®fiTOfat TO CTO TO I ""ito* W5JTO? 
44fi> TO«1t ajU^lM (TO* TO TO[ 5 CTO 10 TOfi^TO 4l$4lt4H 
44^ *lfe»T TO To I TOJ4fi> 4l$4l« 44^ fa>5* Sitof* to ^=TO <TC®r tr- 
fato ^psj^s fa$a ti* CTOt TO* TO I TOfifaj1®T 41^1* W5J*® TO[ TO TO»T 5 
C^IC4 10 TOSfl^T «pl^lura SjTOC^t'S 4C?I4 RPiRi5|<i C**tC4 C^f*t TO i 


TOr-«, *wP55R, w-io'sr caf*t 
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4®NlW ^ <Wl«4l<l St^% ^iwf «iTC5l^sf ? r <*R^ ’fS 

« »iDw<) c®®e?r t®f^Q Pm-«h c^Nt w<m ^i 

«fl«»|awPr mm w mftrat wwiwi ^Patm, w, aim m? «i*4MR4 
cm *tffat ms mmi ct ^f*t^ *iftar m mj msmspr ^ism mt m 
t^wl 

(a) m?^cm %mwfi 

(b) *rtmi#, ^mr, st c#r i 

(c) ’ft Sf'SR'T ®l®t I 

(d) ^*TS C*l 5 lf® 3 T I 

(e) VjMlPH «l«J*»il «Wi 

(f) wiw,mmm*itc*ts »iim*i «^fi 

«*iw>i»wfr mm w ctw? m mp# w £tm mtem m ftnr <?$ 

* t t > '® ^1c«m Sample Rtii WPfl •H'ws m? 2)t?j|efC*i ^|? ms R 1 ^ R 4 ^ ml 

^im1 

14.4.6 $Plfe (ECG) 

(Electro Cardiogram) “Itm 
M %«® Yli ms ^ 

mPfcm <*\<r c»|ptwft® 

<M shiest mt mi 

wtft ^ess CTlWt WrWsff 

^51^ ^<P|® ’fff ^IW *KM»Vs 
mS »£|^ •>1WP'S C’lPlS 

c®®s ^?r ’tc®, m msc*! 

m I ^.Pller m (fi>3f 
i4.io) mm ms ^srrsrat mPfcs 

«£it fa'arfw '“tm me® * 1 # i m mfcsi mPfcm m m? wra®r 

ml <j!s i ^.Pilef PHuh mSJ s^zlskm ^wl**p zNM (.is i 



ffcaf 14.10: Csrf*R i 
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?rtc® to?t «W TO? to ■*tfc? $w*tfiHb *rMtc® to 1 ^ 

?|c® Tjffr, ^ <ro? ^ to? to# toRe©? «i^h»iic«ii| ?cror «*fir »iMlt»il to 1 stosra# 
ctIot fc^ffro *i<tw^w toTO; TO to 1 '*i«(w^wl» TO? ^Mtwt to 

(fN 14.11) TO? Plli»W TO $W4«HH‘lRfa«l1? I 

TOW? ^ V\ipM filflej?# ^pwdjl® CTO *TN3?T ??MW TO&T *4l«lR* ?TOT 

<ro 1 ?f? cron vi^ toRc® TOt®tfro wror Ml to to? tot ^etoc§i® cro 
*HTO *<MA* TOlt CTOfTOTOl 



1&3f 14.11: mt®F C?R? C^fW 5 ^fTTOT Ri|K ?v<.<P's i 


to?? c^m gufi? to? 1 row to* ?w5tf?, 3 ® toto? ?r to* 

TO TO ^Rfw TO TO TOST Raft® ®TOM TO? TO RTO ?® TOllM?W? TO* 

Rpifem Rl?NT C?a?T TO I toRc®? C??? ^Ptfe? TO' TO E?^Ml TO?; 

(a) ?i?Rc®? CTO? 'oi <, *q|'o|R^ w i**r*i TOff? w K?c*m "TO c?R ?t rc«i 

(b) ^ ®|#1® TO ?1TO 

(c) toRc®? to? ?® to TOro 

^Rfw C?R?f& TOP» TO-TO C?R? iTO} *qfl» TOTO TO? ?%?? C5©?TO TORc®? 
TOTO TOTO TO ?1TO TO TO «HTOR C?fll? IsfTOTO TO «*# ?fl?TOtC? 

?JTO? TO ?? 1 


14.4.7 (ETT) 

Exercise Tolerance Test TO ??R*o f? "TOt $fl# 1 ?HTO ?t , oi^R*i ?Rl? 
TO? ?Pil®f <p^Ic<p^ ?®It TO? ?k<p 1 

*4MR* toto toR® cto c? Mjjfro ??cto to? ctoic? tor* to? toRc®? 

2|f® To?# C?t?lt ?1? ?t I C?t%^ <Tfi5fc ?|3)R4> ?f?TO ?t ?M? TOP? TO®r TORt®? 
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«*Rr m w ^Ptes?r rItost *tor?t «*w totoi 
tohiR »rato wm toot <7ifi> toot to W> to 

to$ m i 

TOT TO <3t%OT ^5% *nf)fw *itor tooti* wv fa* >ii$t<M smcs ^ 
trot cS^fiiw ^s ^ i *if)TO to *n$c* w* TOfa TO fra fra TOlwl ^*r Irot 
djfcfliuw T?t=T toioti ^r ^ TOstootito ratTO "sTOss ^«jto TOfi^ 

TO CTfcT Cffir ^fTO raTO TO ^ l TOW TOSR rat% 

'oi^HT ^<iw*p c t ^300 l 

W» *t%TO TO ^%TO TO C?ft% ^TOt© W TOTOr*tOTt 4TOT 

ot^otT *^w ralf <i f&fovito ^t^ltra Pi^l*® Ros *itra*r i 

14.5 C^M R$h«l <5 inl , 4R«3|i (Physics in Treatment) 

14.5.1 C?|f^0ZSfa1fH (Radio Therapy) 

(TOaWiTO ^?wt®r Radiation Therapy “NfiSn i (.TO'ecMtTO RC,t^ 

ratrat caicro ffiTOmr ao*feti 1fTOfl?r 



TO TOTOs TOfi> faftilN ^MIW&H TOTO 
TO - v5bt>^»v|'vo|^ TO-^r fcTO TO ^?T I TOra 

(TOW fijvSvi^lU TO 5 (TOOT TO TO 


*o>& 
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CtoBtfatl ^ (far 14.12) I fafi> ^ TOR C^W TO OTT Rt, 

w ^ to (Mi farfi> ^ tor torr *nkR w ■r rt 

RCR TOMRR COIR'S *W$R RR csf'i>'3C < Rlt*r RR r^qrr *r -^r 

cTOtCRt 'oRI* R^RT TO ^k® ^"TO I 

14.5.2 <*T^ «W (Isotopes and Their Uses) 

<&m toit <r# crPr* ftfcQRR rsrji far ^cr top wt dnPw 
•RtcsR «il^o>ilcBl*t rot i 'mw<p crIcrr fafai «il^c»i1<5l*fw ^nR^Im 

Mfan fa*RR *n«iit rr tor fifefaiwi flfait to c®«rfa« Rtarcfcm w 

Wl f&fTOR CTO TO^F RRt <*ft qfoCTlC&M wt? RRtf RRi (fit 

«>il$c»ilti3l*RjOTt <Rft fafa rrr ^rj cro^ rjrrr RRtt rr fa crtot crr l#w 

ef'IJ'Q RJRRjRRRIt RRI 

■"tfteR CTOT CTOT TOT TO TO 'fllMRMM fa*R CTOtf CRtffa »Rttf R$ RR i <7$ 
CRtffa RRtCSiR 9 #R c f 0?fCR W*tfij »M(.<P ^ •tRfflt Wi CRNfa *lfRRR 

CRRR TSf=u CRMfa CTOT iR# RRRfJJRs ^R «R# tfe#rfiM «lftwlci*W fal RH7& 
ffWRt rr <^%R 'aiftcRluSMfa fifart csteF tot CRfeR RfaH «wt 

RRI RRR*R *lftwldi1*lfl> RRT CR l^faR TO 4R* Rl$5R CRtR^ <fft RRt QT '■R1® RRJt 
TOT i 



far 14.13: PET scan fas Mt ^Rtfa 4Rs w»lwi RtWlR$ RtRCRR »ip®w?i 

&ill“?)®l^Sf^CR ?,R l 
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c,\s©tRpil <^T^fS "BWStW PET ^t Positron Emission 

Tomography c<Hlc.*i t'®'s?Rs»$i 'ail$,t»ilw>l v tfi> ^1^5*1 <*M i Btlwl 9 ller5*i 

2l% (anti particle) $c®i«wic*m ^TtW ^JjS ^jC5T '*l^s 

^5T i ^ TjO>t *tffl (3 %5fR 1%*l%a (33 ^551 i «?!w^ ft’lffa Tjfi> 

PlPrG “lf®3 ’IW (3 "Hte 5»M ^lleuHfS WWt C»lf5 (33 4>M OT'Sllt "*lfa1 

t'w, (3(3 'oiNol OT 'qp«'9 'srht'o v llf<i ^St *RT, o*i(i> I5h» wMIsi 

^ CTfttS 3(3 fa® *Hftl ^ICBt? C&33 *tf®t^ Rfoifl 3*3 (3333 i£Rsfi> 
"P 3*3 fa^T PET 3H$3 3*3 3\*&U33 C333 $Wt®i ®Plt 

offi C33 33U* *imi <£$ ms <3(3 W ®TC*t ftfllfyl 

<£R? C#1 §FFt®i 313m '3(3C^ (fal 14.13) <?it WS (33 33\ m3 1 PET 2^ 3t^33 
>iPow<i «UMlM C^lE^i 

CS®t%?r 'a|l$t>l1W>K 33m W 1 ^ (3 C?mt fafa 3 ^Wt2JWP»m ^T*M® CW <Rt^I 
®t m, fas <sm fam« 33 1 wmi*S-6o ( 60 co) <£wfl* *iw cs fawfflft 
T5r$OTttfr*r, <£$ 'aii^t&M 33 m 3(3 s^imm ^ 1 ^ C33t3 nro c?r fas w srji ^s 1 
^rrmf^r-131 ( 131 i) ^ii^hc®w»<i f&fovii*i ^js?is ^st ^s, fstss^ris *£rf& 

3^33, Sf 'qlwh ^leflRtl C333*\ 8lwil@?i ^ 3\ l 

^S\ 333 3m 44l*HMH ^^1^-32 ( 32 P) 

^ «p*iwi5 <iml« 33 1 



1. 'Q #WK 1% faf falCT SOT? 

2. ?jpfl "#5tCS 'SOTt? 

3 . faTS^OT! C^*T ^l46t’k'a« WWI Sjc^lW ^?IT ^TtH? 

4. ’Ill^'aalc'l '0|^'ll«i <PWl I 


Jt 

/k 


% 





































































jolt's *hHR«h 
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5. '©R '8MlH ^t? 

6 . ^h<ic^ ^cii ■9^1c»il <icsm ait'ol «il&<H ^wl i 

7. fcSR W—^ RQ I 

8. *M , <!fa'S8kin \5vuiR\s w#s fi>RRR c^rcar RTC®t «TtPt i 

9. C3ffl R*fc?R iSRJ <u«q^vs Rs^FlT TQQ i 

10. ^-cr ■#? fliw R*f?r 'a fsf^R *£rt rrR?t ^R i 

n. «ih£ht»ilallfr ■#5tc^ f&IWiiwwi caR i 

12. T$*m siRs Rfat Rg i 

13. >lRIC*li C^R C^R <Rt*t R*fa ^[R? 

14. Rif * <Hcer ^?f? 

15. wi'S'sftxRlRt C^R R^R RR ^? 

16. ^ *RE*R $Plfe? ^tfN^—Rfat RSR I 

17 . crR crR crcs afR^QaiR rr ^t? 

is. #? ffcfiwpiiww «<ifl» #t rigs? ®rtc«i? 

sir 

^R vteS* *ilc*t $r ( V) fs^ Re 

1. R®t% RW CRR foiifS ^vfsHs? 

i. '^['siRr S|fR$t 

ii. (.'s«rRa»ii CTt^R R^SR 

iii. c^wISjR 'q|R*»?h 

Rt5? CRRfi> ?1$R? 

(R) i (*i) i 'Q ii 

(*t) i 'Q iii (*I) i, ii * iii 

2. X-Ray f*pc®u Rq* CRRt RoR?T RR'f: 

(R) R5 X-Ray RR 'aicem (*0 RPTC’lft X-Ray RR RG5R 
(*f) ^*t &RJ RFTR <Rf*t (^f) ^5 C»<RRR5R’PR 
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3. £|<|l®s HN R0«nl: 

(^S) <£|*rf®f'Q$|T5I (^) t£|»rf®f'QS(tf^ 

(«f) (*l) 

4. '5j^' w l*nt*m "5]?r '»is?,'*t a i?i v ©! *if^sit*f 4**11 "33T < ?1 '»Ig4Y 

(^) ^RC^5 '■HI® ^13 (*$) X-Ray <03 'stfWT 

(’t) toh^* 'oiyilu'rei ' s Jt*DC I T (^) '“fat '©*iH 4ml*i <pw 



1. 1^? ^tf5 '5tf ^vs DCFIC^I1 ccxp^lc^ ■®RJ R«|fa|V0 ys1«lwq *m I £4lMl ^ 
^5l$t? '<qC e t?r «l<HH 'Q ^It^ra ^HI? ®r*u 'slw ^fi* 4**ll*l 
ft<. 9 i*i i «ih£hc*ilallfa* 'sitWI *tft , ^tfi> 4»<il(.«Ti «£RT "sjtWf qft 
*Hc<£ ’•N* « «1l'o i 
(^) «fl»roilwft-«<Rr ^t? 

(*0 ^pild»M^ fiffl* CTtOT* ^*IW*T C^T? 

(«t) qff jji?rtT *m qnftq wwifar ^Iwr wuftmt \ 

(«0 fig* *tf&* taw l&f^it st^Titwr^Titw1%?^s^^fw 

■^%'Pft'Q I 


2, ^ ^iRc© ij’tffa «IW <at^ \5ftfr Rfi> 

*l*ifa*f R(.«i*i i ’ifatfallft 4j4*4|fatC5 f*i?ifa v a *IHI*i er«u Pic^l Rc?i 3 il'» Pm 
<?N t ^ft i 
(^0 4§K^^l? 

0*0 'oil'i^Hc'il'Sjtl^ 4ml*i C^T W ^T *Tt? 

(«f) \SwrHc«i» ^8 CTOf 1*lfi> ^t 5 ? ^Ihi.'s *m- 

<K4l I 

(*0 car% ^ij *«iw5i Hpiw <£& wm ^*mr 

'^t i 










































$P^cS> 

ts'ST-io'Sf WfftwR 


“ «»h c«iw3 c^Pr 


hiI&ij ^ <rmtw*r »tyw> 4t*i 9m si^i 4 *m 

- *TR% 2f«rmt C*N ^RT 


^itffr vs fSf® R^hiwi? ^r ajf%^m «sfewiw? <4 (H$h otstet 

SofeTfW-'il (djWEy, 48 *J% ,J itf» J i r ) C^t*T <p<r*+ 

























